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ABSTRACT 


The  present  study  presents  empirical  evidence  on  the 
impact  of  High  Yielding  Varieties  (HYV’s)  on  small-holder 
rice  farming  in  Eastern  Indonesia.  The  study  is  based  on 
cross-sectional  data  of  567  paddy  farmers  gathered  by  the 
author  in  the  summers  of  1978  and  1979.  The  data  are  for 
wet-seasons  1977-78  and  1978-79,  and  were  gathered  in  30 
villages  throughout  the  rice  producing  areas  in  the 
provinces  of  Bali,  Nusa  Tenggara  Barat,  and  Nusa  Tenggara 
Timur . 

The  analysis  was  conducted  at  three  levels  (i.e., 
regional,  provincial  and  temporal).  Attempts  were  made  to 
examine  factor  use,  resource  use  efficiency,  and  returns  to 
scale  in  each  level. 

Based  on  a  priori  knowledge  and  the  theory  of  pro¬ 
duction,  land,  human  labor,  bullock  labor,  fertilizer,  other 
current  inputs  and  capital  flow  are  variables  included  in 
the  equation.  The  results  of  the  least  square  estimates 
based  on  the  Cobb-Douglas  production  functions  indicates 
that  land,  fertilizer,  and  other  current  inputs  are  statis¬ 
tically  significant  in  almost  every  regression.  High 
Yielding  Varieties  (HYV's)  rely  more  heavily  on  modern 
inputs  and  land  than  Non-High  Yielding  Varieties  (NHYV's), 
but  use  less  labor  per  unit  of  output. 


v 


NHYV's  and  HYV's  respond  differently  to  the  respec¬ 
tive  inputs,  and  the  nature  of  the  response  also  varies 
among  Bali,  Nusa  Tenggara  Barat,  and  Nusa  Tcnggara  Timur, 
There  are  significant  differences  in  the  role  of  land,  labor, 
and  capital  when  using  NHYV's  versus  HYV’s;  and  this  also 
varies  by  region  in  East  Indonesia.  This  is  indicated  by 
the  differences  between  parameter  estimates,  as  well  as  by 
differences  in  the  intercept  term. 

The  results  also  indicate  that  the  HYV's  coeffi¬ 
cients  are  significantly  higher  than  the  NHYV’s  coefficients. 
From  this  result  it  is  concluded  that  non-neutral  techno¬ 
logical  change  is  in  progress.  With  the  shift  from  NHYV's 
to  HYV's,  there  is  a  shift  toward  more  capital  intensive 
technology,  encouraging  the  use  of  fertilizers,  land  and 
other  current  inputs  relative  to  the  use  of  labor. 

The  analysis  of  resource-use  efficiency  indicates 
a  significant  number  of  resource-use  inefficiencies  in  rice 
production  in  East  Indonesia.  This  implies  that  a  realloca¬ 
tion  of  resources,  such  as  a  shift  from  NHYV's  to  HYV’s, 
application  of  fertilizer,  other  current  inputs,  and  uses 
of  marginal  land  could  have  a  significant  impact  on  rice 
production . 

The  analysis  of  farm  scale  indicates  constant 
returns  to  scale  for  rice  production  in  Eastern  Indonesia 
with  one  exception  on  HYV’s  in  Bali.  Apparent  inconsis¬ 
tencies  in  Bali  parameter  estimates  indicate  that  more  study 
of  production  relationships  on  Bali  is  desirable. 
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CHAPTER  I 


INTRODUCTION 


Problem  Definition 


Since  rice  is  the  stable  food  for  most  of  the 

Indonesian  people,  rice  self-sufficiency  has  long  been  a 

national  goal.  Yet,  during  1968-1978,  rice  imports  still 

averaged  about  1.1  million  tons  of  milled  rice  per  annum, 

equivalent  to  about  4.5  percent  of  average  annual  rice  pro- 

1 

duction  during  that  period,.'  With  continued  population 

growth  and  limited  arable  land,  self-sufficiency  in  rice  is 

2 

still  not  within  Indonesia's  grasp.  This  situation  exists 
despite  the  "green  revolution"  and  a  series  of  relatively 
successful  programs  to  adopt  the  new  I1YV '  s  to  Indonesian 
conditions . J 


Calculated  from  Table  2.6  of  Chapter  II,  and  from 
Dibyo  Probowo  and  A.J.  Nyberg,  "Irrigation  and  Rice  Produc¬ 
tion  in  1990:  The  Case  of  Indonesia,  "Paper  prepared  for  the 
XVII  International  Conference  of  Agricultural  Economists, 
(Banff,  Alberta,  Canada:  September  3-12,  1979),  Table  A. 3. 

2 

Similar  doubt  has  been  pointed  out  by:  L.A. 

Mears,  "Indonesia's  Food  Problem,  Pelita  II/III,"  Economics 
and  Finance  in  Indonesia,  Volume  24(2),  (June  1976),  p.  102. 

3 

The  "green  revolution"  is  the  rapid  growth  m  Third 
World  grain  output  associated  with  the  introduction  of  a  new 
package  of  tropical  agricultural  inputs.  See  H.M.  Cleaver, 
Jr.,  "The  Contradictions  of  the  Green  Revolution,"  American 
Economic  Review,  Volume  62(2),  (1972),  p.  177. 


1 


1 


The  arrival  of  the  HYV's  of  rice  was  the  starting 

1 

point  m  this  "revolution.  11  Indonesia  quickly  developed  a 
farm-credit-extension-input  supply  "package"  to  exploit 
this  seemingly  unique  opportunity  to  eliminate  persistent 
rice  shortages  and  to  improve  the  socio-economic  well-being 
of  small  farmers  throughout  Indonesia. 

Initiated  in  1968,  this  intensification  program,  the 
so-called  Bimas  Program  (Bimbingan  Massal--Mass  Guidance)  ,  is 
basically  a  combination  of  extension  and  credit  to  encourage 
farmers  to  use  a  recommended  package  of  rice  technology.  The 
input  "package"  included  improved  varieties  of  seeds,  ferti¬ 
lizer,  insecticides,  weedicides,  pesticides,  improved  irriga¬ 
tion  facilities  and  better  cultivation  methods.  By  1970-71, 

HYV's  of  rice  covered  10  percent  of  the  total  rice  area  in 

2 

the  country.  By  1977-78,  the  Bimas  Program  covered  70  per¬ 
cent  of  the  farms  in  all  of  Indonesia,  and  perhaps  45  percent 
of  all  farms  in  East  Indonesia. 

The  overall  impact  is  considerable.  Yet  it  is 
readily  apparent  that  this  crop  intensification  program  has 
had  its  limitations,  basically  because  the  prevailing  policy 
has  been  formulated  without  fully  understanding  what  the 
introduction  of  HYV's  means  to  farmers  operating  under  very 
different  social,  economic  and  environmental  conditions 
throughout  Indonesia.  As  Weisbat  and  Sandoval  point 

digh  Yielding  Varieties  (HYV's)  of  rice,  such  as 
I R  5 ,  IR8 ,  IR  2  6  r  etc.,  were  first  developed  at  the  Interna¬ 
tional  Rice  Research  Institute  (IRRI).  IRRI  was  established 
in  the  Philippines  in  1962.  See  H.M.  Cleaver,  op . cit . ,  p.  178 

department  of  Information,  Republic  of  Indonesia, 
Address  of  State  on  August  16  ,  1972  (Jakarta:  1972),  pp.  208-209 


3 


out : 


1 


...Any  program,  therefore,  that  aims  at  reach¬ 
ing  at  least  the  self-sufficiency  level  of 
staples  must  be  able  to  identify  the  sources 
of  output  growth.  It  must  be  able  to  delineate 
the  problems  which  could  become  the  bottle¬ 
necks  in  the  attainment  of  the  program  objec¬ 
tives.  This  need  for  defining  the  problems  of 
rice  production  has  to  be  recognized  before 
any  policy  be  formulated. 

In  essence,  the  new  rice  technology  has  a  number  of  economic 
implications  for  Indonesian  farmers  which  have  not  been 
readily  apparent  under  experimental  conditions,  as  illus¬ 
trated  in  Figure  1.1.  Most  of  these  same  factors  also  con¬ 
strain  the  rate  of  growth  in  aggregate  production.  In 
this  context,  the  potential  benefits  of  the  HYV  "package” 
are  obviously  very  different  for  different  farmers  in  dif¬ 
ferent  parts  of  the  country.  For  example,  to  what  extent 
can  subsistence  farmers  be  reached?  Or,  to  what  extent  can 
farmers  in  rain-fed  areas  actually  exploit  this  new  tech¬ 
nology? 


In  short,  the  general  problem  of  how  to  increase 
rice  production  in  Indonesia  should  be  re-examined  by  look¬ 
ing  at  location-specific  input-output  relationships  and  deter¬ 
mining  how  efficiently  Indonesian  farmers  are  presently  using 
their  existing  resources.  Each  farm  is  an  elementary  production 
unit  where  land,  labor,  capital  and  management  are  combined  and  utilized 


'A.M.  Wiesbat  and  P.R.  Sandoval,  "Rice  Production, 
Institutional  Factors  and  Economic  Incentives,"  Paper  pre¬ 
sented,  at  a  Conference  at  the  IRRI  (Manila:  December  8-9, 
1967) ,  p.  9.1. 

2 

Sudir  Sen,  Reaping  the  Green  Revolution  (New  Delhi: 
Tata  McGraw-Hill  Publishing  Co.,  1975),  pp .  3-5. 


igure  1.1  Constraints  to  Technoiogica!  Adaptation  and  Farm  Production. 
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Interim  Report,  (Manila,  1978)  : 


by  the  operator  to  produce  crops  and  to  raise  livestock. 

Yet,  so  far,  little  effort  has  been  made  to  do  a  comparative 
analysis  of  .input-output  relationships  for  rice  production 
throughout  Indonesia.  For  example,  is  the  new  rice  tech¬ 
nology  biased  towards  labor-intensive  or  capital-intensive 
production? 

An  understanding  of  resource  use  efficiency  is  also 
important  before  recommending  adjustments  to  optimize  the 
use  of  existing  factors  of  production.  In  short,  the  rela¬ 
tively  slow  growth  of  rice  production,  even  with  the  intro¬ 
duction  of  HYV’s,  suggests  that  there  is  a  need  to  examine 
in  more  detail  the  real  impact  of  the  new  technology  intro¬ 
duced  during  the  past  decade.  Ultimately,  it  is  hoped  that 
the  results  of  this  analysis  would  be  useful  as  a  basis  for 
policy  formulation  in  the  on-going  effort  to  further  improve 
the  socio-economic  well-being  of  rural  people  and  to  further 
narrow  the  persistent  supply-demand  gap  for  rice  throughout 
Indonesia .  ■ 


Objectives  of  the  Study 

Consistent  with  the  above,  the  major  objectives  of 
this  study  are  as  follows: 

1.  To  describe  and  analyse  the  pertinent  interrelationships 
which  exist  between  rice  production  (output)  and  the 
various  factors  of  production  (inputs)  for  both  Non-High 

1S.S.  Sidhu,  "Economics  of  Technological  Change  in 
Wheat  Production  in  the  Indian  Punjab,"  American  Journal  of 
Agricultural  Economics,  Volume  56(2),  (May  1974),  p.  217. 
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Yielding  Varieties  (NHYV)  and  High  Yielding  Varieties 
( HYV ) . 

2.  To  analyse  the  nature  of  the  shift  in  the  production 
function  from  Non-High  Yielding  Varieties  (NHYV)  to  High 
Yielding  Varieties  (HYV) „ 

3.  To  investigate  resource  use  efficiency  at  the  farm  level 
for  both  Non-High  Yielding  Varieties  (NHYV)  and  High 
Yielding  Varieties  (HYV) . 

4.  To  investigate  the  return  to  scale  in  rice  farming  with 
both  Non-High  Yielding  Varieties  (NHYV)  and  High  Yield¬ 
ing  Varieties  (HYV) . 

The  area  under  investigation  is  Bali,  Nusa  Tenggara 
Barat  ( NTB ) ,  and  Nusa  Tenggara  Timur  (NTT) ,  the  three 
provinces  which  lie  directly  east  of  the  principle  rice- 
producing  island  of  Java. 

Hypotheses 

Salter'"1"  points  out  that  a  good  hypothesis  is  con¬ 
structed  out  of  the  suggestions  and  ideas  by  which  the 
problem  has  been  tentatively  formulated.  In  this  study,  the 
hypotheses  which  will  be  tested  are: 

1.  That  there  are  statistically  and  economically  signifi¬ 
cant  differences  in  the  fundamental  roles  of  land,  labor, 
fertilizer,  other  current  inputs,  and  capital  when  using 
Non-High  Yielding  Varieties  (NHYV)  versus  High  Yielding 

1L.A.  Salter,  Jr.,  A  Critical  Review  of  Research  in 
Land  Economics  (Madison:  The  University  of  Wisconsin  Press, 
1967) ,  p.  57. 


I 


1 

i 


Varieties  (HYV)  in  East  Indonesia ,  and  that  these  also 
vary  within  the  region, 

2.  That  the  technological  change  is  a  non-neutral  type  and 
is  biased  toward  modern  input  usage  and  less  labor- 
intensive  production  techniques. 

3.  That  there  are  existing  resource  use  inefficiencies  in  both 
High  Yielding  Varieties  (HYV)  and  Non-High  Yielding 
Varieties  ( NHYV) . 

4.  That  rice  farms  in  East  Indonesia  exhibit  constant 
returns  to  scale  irrespective  of  the  technology  employed. 

Scope  and  Organization  of  the  Study 


Scope 


The  study  covers  three  provinces  in  Eastern  Indonesia, 
namely  Bali,  Nusa  Tenggara  Barat  (NTB) ,  and  Nusa  Tenggara 
Timur  (NTT) .  These  specific  provinces  have  been  selected 
because  very  little  farm  research  has  been  conducted  in  this 
area  even  though  the  social,  economic,  and  environmental 
conditions  are  very  different  from  other  parts  of  Indonesia. 

Organization 

The  study  is  divided  into  five  chapters.  Chapter  II 
identifies  recent  major  developments  in  the  agricultural 
sector  throughout  the  country.  This  chapter  also  outlines 
government  rice  policy  and  provides  a  description  of 
corresponding  changes  in  rice  production  over  time. 

Chapter  III  outlines  the  methodology  employed  in  this  study 


and  identifies  the  various  factors  which  determine  produc¬ 
tivity  at  the  farm  level.  This  is  complemented  by  a  discus¬ 
sion  of  the  economic  theory  which  underlies  production  func¬ 
tion  analyses  and  a  summary  of  sample  farmer  characteristics. 
Chapter  IV  then  presents  the  results  of  the  analyses  followed 
by  a  summary,  conclusions,  and  some  policy  implications 
(Chapter  V) .  Chapter  V  also  includes  future  research 
priorities . 


CHAPTER  II 


RICE  AND  RECENT  DEVELOPMENTS  IN  AGRICULTURE 

Introduction 

Agriculture  is  by  far  the  most  important  sector  in 
Indonesia’s  economy.  Rice  is  the  basic  staple  of  most 
Indonesians,  although  corn,  cassava,  soybeans,  and  peanuts 
are  important  supplementary  foodstuffs.  Of  the  total  popula¬ 
tion  of  135  million,  approximately  63  percent  are  members  of 
families  engaged  directly  in  the  agricultural  sector. 

This  chapter  gives  a  general  outline  of  the 
performance  of  the  agricultural  sector  in  Indonesia.  The 
chapter  briefly  discusses  the  role  of  export  commodities  in 
Indonesia’s  economic  growth  and  then  outlines  current 
government  policy  in  the  agricultural  sector. 

Agriculture  in  Indonesia's  Economy 

As  in  many  other  developing  countries,  the  agricul¬ 
tural  sector  in  Indonesia  contributes  the  highest  percentage 
to  the  Gross  Domestic  Product  (GDP) .  But  from  1971  to  1975, 
the  contribution  of  the  agricultural  sector  to  the  GDP 
dropped  from  44.8  percent  to  33.2  percent,  while  mining 
(including  petroleum)  increased  from  8  percent  to  20.4 
percent.  This  clearly  reflects  the  rapid  growth  in  the 


9 


relative  importance  of  petroleum  vis-a-vis  agriculture.  At 
the  same  time,  most  other  sectors  remained  relatively  stable 
( see  Table  2.1). 

In  international  trade  policy,  the  country's  prin¬ 
ciple  concern  is  diversification  through  the  encouragement 
of  non-traditional  exports  such  as  handicrafts  and  industrial 
goods.  Efforts  have  also  been  made  to  establish  new  foreign 
markets  and  improve  product  quality. ^  However,  most  exports 
are  still  primary  products — -agricultural  commodities  and 
minerals,  including  petroleum. 

As  a  result  of  this  dependence  on  primary  products, 
Indonesia  has  periodically  experienced  balance  of  trade 
deficits  and  unstable  export  revenues.  Fluctuating  inter¬ 
national  prices  are  one  of  the  major  reasons  for  fluctua¬ 
tions  in  export  earnings.  During  the  past  decade,  Indonesia 
also  faced  an  increasing  demand  for  food  imports,  especially 
rice . 

Figure  2.1  shows  price  indexes  for  exports  and 
imports  during  the  period  1965  to  1974  (1968  =  100). 

These  figures  suggest  that  during  the  pre-1972  period,  manu¬ 
factured  goods'  prices  from  industrialized  countries  tended 
to  rise  faster  than  Indonesian  export  prices.  After  1972, 
however,  the  reverse  occurred— export  prices  tended  to 
increase  faster  than  import  prices. 

Department  of  Information,  Government  of  Indonesia, 
Presidential  Address,  August  16,  1972  (Jakarta:  1972), 

pp.  160-161. 


Table  2.1 


Distribution  of  Gross  Domestic  Product  at 
Current  Market  Prices',  1971  -  1975 
(In  Percentage) 


1971 

1972 

1973 

1974  : 

1975 

Gross  Domestic  Product 
by  Industrial  Origin 

1.  Agriculture 

44.8 

4  0.3 

40.1 

32.5 

33.2 

2.  Mining 

8  .  0 

10.8 

12.3 

22.0 

20.4 

3.  Manufacturing 

8 . 4 

9.8 

9.6 

8.3 

8.8 

4.  Electricity,  Gas 
&  Water 

0.5 

0.4 

0.5 

0.5 

0.5 

5.  Construction 

3.5 

3.8 

3.9 

3,8 

4.5 

6 .  Transport  &  Com¬ 
munication 

4 . 4 

4 . 0 

3.8 

4.1 

4.3 

7.  Trade  and  Other 
Financial  In¬ 
stitution  Ser¬ 
vices 

30.4 

30.9 

29 . 8 

28.8 

28.3 

Gross  Domestic  Product 

100..  0 

100.0 

100. 0 

100, 0 

100.0 

Gross  Domestic  Product 
by  Type  of  Expenditure 

1.  Private  Consump¬ 
tion  Expenditure 

7  7.1 

74 . 5 

70.9 

65.1 

66.0 

2.  General  Govern¬ 
ment  Consumption 
Expenditure 

9.3 

9.1 

10.6 

10.6 

12.6 

3.  Gross  Domestic 

Capital  for  Nation 

15.8 

18.8 

17.9 

16.7 

20.3 

4 .  Net  Export 

-2.2 

-2.4 

+  0.6 

+  7.6 

+  1.1 

Gross  Domestic  Product 

100.0 

100 . 0 

100.0 

100 . 0 

100.0 

Source:  Government  of 

Indonesia,  Statistical 

Year 

Book , 

1975,  Table  X IX 5  (Jakarta: 

1976)  , 

p,  114  6. 

Figure  2.1  Indonesia’s  Price  indices  of  Exports  and  imports  1965-1974  (1968  =  100) 
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Source  :  Central  Bureau  of  Statistics,  Statistical  Yearbook  of  Indonesia,  Various  Years  Jakarta. 


At  the  same  time,  the  total  value  of  exports 
declined  between  1965  and  19  6  7  from  U.S.  $707.7  million  to 
U.S.  $665.4  million  and  then  trended  upward,  increasing  from 
U.S.  $730.7  million  in  1968  to  U.S.  $7,102.5  million  in 
1975.'  This  is  generally  attributed  to  the  increasing 
export  value  of  crude  oil  and  timber.  Without  crude  oil 
exports,  Indonesia's  trade  balance  would  be  increasingly 
negative  (see  Appendix  A. 2.1).  Moreover,  international 
price  fluctuations  and  yearly  changes  in  export  volume  con¬ 
tinue  to  generate  relatively  large  trade  balance  fluctua¬ 
tions.  This  has  also  given  rise  to  a  shift  in  the  relative 
importance  of  various  export  commodities  (excluding  petro¬ 
leum)  .  Rubber  and' timber  have  become  much  more  important; 
tin,  tea,  and  pepper  have  become  slightly  more  important; 
while  coffee,  copra,  and  palm  oil  kernels  have  declined  in 
importance  (see  Tables  2.2  and  2.3).  However,  all  these 

changes  have  been  dwarfed  by  the  rapid  increase  in  the  value 

2 

of  petroleum  exports  during  the  post-1972  period. 

On  the  other  hand,  the  country's  import  policy  at 
the  present  time  continues  to  be  directed  toward  supporting 
production  and  infra-structure  in  the  country.  Priority  is 
given  to  the  importation  of  required  capital,  particularly  interme¬ 
diate  goods.  In  addition,  to  maintain  price  stability,  government 
policy  is  directed  toward  facilitating  the  flow  of  food 

^Biro  Pusat  Statistik,  Statistical  Pocket  Book 
Indonesia  (Jakarta:  1976),  p.  1975. 

2 

See  Appendix  A. 2. 2. 
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Source:  Government  of  Indonesia,  Statistical  Year  Book  1975,  Tables  XVI .5  and  XVI « 6 
(Jakarta:  1976) ,  p.  982, 


imports  rice  and  wheat  f lour--while ,  at  the  same  time, 
encouraging  the  use  of  farm  inputs,  particularly  fertilizer. 
Import  policy  has  also  supported  domestic  assembling  and 
processing  industries  to  expand  employment  opportunities 
in  the  manufacturing  sector. 

Rice  imports  remain  relatively  large,  generally 
about  10  percent  of  the  value  of  all  commodity  imports  (see 
Table  2,4) .  But  during  1968-1974,  the  relative  importance 
of  imports  for  immediate  consumption  generally  declined, 
while  the  import  of  raw  materials  and  capital  goods  increased 
significantly . 


Government  Policy  Toward 
Rice  Self-Sufficiency 

The  Rice  Self- Suf f iciency  Program 

Indonesia  has  long  been  seeking  an  economic  means 
of  achieving  self-sufficiency  in  rice.  In  order  to  be  able 
to  achieve  this  goal,  the  government  has  introduced  a  number 
of  nation  wide  programs. 

The  well  known  Bimas  Program  has  existed  since  the 
wet-season  1964-65,  when  the  Bogor  Agricultural  Institute 
sent  their  senior  students  to  conduct  a  mass  demonstration 
program  in  Krawang . ^  This  program  consisted  of  demonstra¬ 
tions  and  extension,  the  distribution  of  farm  inputs,  credit, 

^'Bimas  is  an  abbreviation  for  Bimgingan  Massal,  which 
means  "Mass  Guidance"  in  agriculture,  especially  in  rice 
production. 


. 


Table  2.4 

Imports  by  Economic  Group,  1968  -  1974 
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.  1 
marketing  and  processing,  and  was  generally  very  successful. 

About  10,000  hectares  of  rice  were  originally 
covered  by  this  program.  The  project  was  expanded  and  to 
give  the  project  more  authority,  responsibility  was  taken 
over  by  the  Department  of  Agriculture.  Thus,  by  1970-71, 
the  total  area  under  the  program  had  increased  to  some 
1.6  million  hectares. 

The  Bimas  Program  basically  coordinated  extension 
and  credit  to  encourage  farmers  to  use  a  recommended 
"package"  of  rice  technology.  It  consisted  of;  (1)  improve:! 
rice  varieties;  (2)  fertilizers;  (3)  pesticides;  (4)  improved 
irrigation  facilities;  and,  (5)  application  of  better  cul¬ 
tivation  methods.  Leading  roles  were  given  to  various 
government  agencies  to  support  the  farmer- in  carrying  out 
these  recommendations.  The  government  bank--Bank  Rakyat 
Indonesia— was  made  responsible  for  credit  facilities;  a 
government-owned  enterprise  (Pertani)  was  made  responsible 
for  input  distribution;  the  Directorate  of  the  Cooperatives 
was  made  responsible  for  rice  processing  and  rice  marketing; 
and  the  Government  Rice  Procurement  Board  (BULOG)  adminis¬ 
tered  the  rice  stabilization  programs.  Bank  Rakyat 
Indonesia  and  Pertani  were  responsible  for  the  distribution 
of  credit  in  both  forms,  i.e.  cash  and  inputs.  Credit  was 
advanced  on  a  village  basis,  either  through  the  village 
cooperative  or  the  village  headman.  The  credit  package  con¬ 
sisted  of  seed,  fertilizer,  insecticides,  and  operating 

^Badan  Pengendalian  Bimas,  Government  of  Indonesia, 
Progress  Report  on  Bimas  (Jakarta:  1975). 
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credit.  The  amount  of  credit  extended  to  individual  farmers 

was  based  on  the  size  of  their  holding,  and  also  varied 

1 

with  the  variety  of  rice  planted."  For  example,  the  amount 
of  credit  given  to  HYV  growers  was  higher  than  for  NHYV 
growers . 

The  rapid  expansion  of  the  Bimas  Program  was  faced 
with,  an  increasing  demand  for  fertilizers  and  other  inputs. 
In  order  to  fulfil  this  requirement,  foreign  companies  were 
contracted  by  the  government  to  provide  the  necessary  inputs. 

Beginning  in  the  Wet-Season  1970-71,  this  program 
was  improved  by  the  so-called  "Perfected  Bimas,"  which  is 
still  operating  in  1980.  Under  the  "Perfected  Bimas," 
the  individual  loan  application  made  by  the  farmer  must  be 
counter-signed  by  the  village  headman  to  become  a  bona-fide 
application.  The  release  steps  enable  farmers  to  obtain 
inputs-in-kind  from  the  village  cooperatives.  Loans  are 
released  by  the  village  and  mobile  units  organized  and  main¬ 
tained  by  the  Bank  Rakyat  Indonesia.  Each  village  unit  must 
consist  of  four  adjoining  villages,  with  600  to  1,000  hec¬ 
tares  of  rice  field  operated  by  1,800  to  3,000  farmers. 

The  Bimas  Program  has  been  a  successful  program  in 
that  it  has  motivated  the  farmer  to  use  the  new  rice  techno¬ 
logy.  The  area  covered  by  the  program  has  been  increasing 
season  by  season.  By  1978,  the  area  covered  was  some 
5.6  million  hectares.  Average  yields  have  increased  by 

^'See  Appendix  A.  2. 5. 


about  4  percent  per  year. 


An  increase  in  rice  production  should  eventually 

lead  to  a  more  than  proportionate  increase  in  the  marketed 

surplus.  Toquero ,  Duff,  Anden-Lacsina ,  and  Hayami,^  however, 

pointed  out  that  with  the  allocation  of  rice  output  between 

home  consumption  and  market,  production  may  not  be  very 

sensitive  to  price  changes.  On  the  other  hand,  another 

study  on  rice  and  corn  in  the  Philippines  by  Mangahas,  Recto, 
2 

and  Ruttan  found  that  the  Philippine  farmers  were  reason¬ 
ably  responsive  to  changes  in  the  price  of  corn.  A  study 
3 

by  Mubyarto  suggests  that  this  may  also  be  true  of  rice 
production  in  Indonesia. 


Government 1 s  Rice  Procurement  Program 


The  food  situation  has  received  particular  attention 
because  of  the  importance  of  food  in  maintaining  economic 
and  political  stability  in  order  to  create  a  favourable  cli¬ 
mate  for  development  activities.  The  main  policy  in  this 
regard  involves  the  sale  and  purchase  of  rice  by  the 
government  to  maintain  a  balance  between  supply  and 
demand.  Their  policy  objective  is  to  maintain  a  price 


Zainada  Toquero,  Bart  Duff,  Teresa  Anden-Lacsina, 
and  Yijiro  Hayami ,  "Marketable  Surplus  Functions  for  a  Sub¬ 
sistence  Crop:  Rice  in  the  Philippines,"  American  Journal 
of  Agricultural  Economics,  Volume  57(4),  (November  1965), 
p.  ■ 709  . 

2 

Mahar  Mangahas,  A.E.  Recto,  and  V.W.  Ruttan,  "Price 
and  Market  Relationships  for  Rice  and  Corn  in  the  Philippines, 
Journal  of  Farm  Economics,  Volume  48  (1966),  p.  701. 

3 

Mubyarto,  "The  Elasticity  of  the  Marketable  Surplus 
of  Rice  in  Indonesia,"  Unpublished  Ph.D.  Thesis,  Iowa  State 
University,  1965. 
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level  which  is  fair  to  both  producers  and  consumers,  while 
still  maintaining  market  incentives  for  traders  in  the  rice 
marketing  process.  Consequently,  two  kinds  of  price  were 
introduced:  a  floor  price  and  a  ceiling  price.  Then,  in 

order  to  maintain  the  necessary  stock  to  keep  the  rice  price 
between  these  two  prices,  the  government  established  the 
operation  agency  "EULOG,"  the  Board  of  Logistic  Affairs.'1' 

Bulog  has  carried  out  the  following  three  important 

2 

responsibilities  related  to  rice:  (1)  stabilize  nine 

essential  consumer  goods'  prices,  including  rice,  salted 
fish,  salt,  sugar,  cooking  oil,  kerosene,  soap,  batik  and 
low  quality  clothing  materials;  (2)  encourage  rice  production, 
control  the  rice  marketing  system,  and  augment  rice  market¬ 
ing  facilities  for  processing,  storage,  quality  control  and 
price  control;  and,  (3)  coordinate  the  general  food  prices 
stabilization  program.  BULOG  also  provides  a  regular 
rice  ration  to  the  armed  forces  and  most  government  services. 

To  stabilize  prices  between  the  floor  price  and  the 
ceiling  price,  rice  is  generally  purchased  during  the  har¬ 
vest  season  (when  prices  drop)  and  sold  during  the  following 
pre-harvest  season  (when  prices  rise).  At  the  same  time, 
BULOG  tries  to  maintain  a  margin  between  the  floor  price  and 
the  cieling  price  which  is  adequate  to  encourage  growth  in 
the  rice  trade. 

"BULOG  was  set  up  based  on  a  Decree  of  Presidium 
Cabinet  No.  114/4/Kep/5/1967 ,  on  May  10,  1967.  Later  it  was 
renewed  through  Presidential  Decree  No.  11,  dated  January  22,  1969. 

2 

BULOG,  unpublished  letter. 
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The  amount  of  rice  purchased  by  the  agency  has 
varied  from  period  to  period,  as  shown  in  Table  2.5.  The 
agency  purchases  rice  domestically  either  from  cooperatives^ 
or  from  private  milling  enterprises.  Despite  large  fluc¬ 
tuations  in  domestic  rice  production  and  procurement,  relat¬ 
ively  stable  rice  prices  during  this  period  can  basically 
be  attributed  to  the  ability  of  the  government  to  maintain 
sufficiently  large  stocks  of  rice  (domestic  plus  imports)  as 
well  as  to  better  communication  and  transportation  facilities. 

Although  total  annual  rice  production  has  increased 

during  the  last  decade,  large  imports  are  still  needed  in 

? 

order  to  satisfy  the  growing  demand  for  rice.  In  fact,  the 
demand  for  rice  and  food  commodities  in  general  has  been 
increasing  rapidly  due  to  a  growing  population  and  increas¬ 
ing  per  capita  incomes.  The  relatively  stable  rice  prices 
of  recent  years  may  have  also  contributed  to  the  increase  in 
the  per  capita  consumption  of  rice.  Clearly,  efforts  toward 
increasing  rice  production  should  be  accelerated  in  order  to 
meet  the  growing  demand  for  rice  and  to  reduce  large  foreign 
exchange  expenditures  on  rice  imports. 

'''These  cooperatives,  the  so-called  B  ,U  .U  .D  ,/K.U  .D  .  , 
are  Village  Unit  Cooperatives  with  two  functions--processing 
and  marketing. 

2 

Rice  imports  consist  of  both  food  aid  (20  percent) 
and  commercial  imports (80  percent) .  Most  food  aid  comes 
from  P.L.  480  supplied  by  the  U.S.A.  See:  "Survey  of 
Recent  Development,"  Bulletin  of  Indonesian  Economic  Studies, 
Volume  XII  (No.  3) ,  (November  19  76),  p.  7. 
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Table  2.5 

Domestic  Rice  Procurement  and  Rice  Imports 
1968/69  to  1977/78  (.In  Thousand  Tons) 


Period 

Domestic  Procurement3 

Imports*3 

Total 

1968/69 

n .  a . 

730 

n .  a . 

1969/70 

208 

796 

1,004 

1970/71 

493 

764 

1,257 

1971/72 

549 

524 

1,073 

1972/73 

138 

1,234 

1,372 

1973/74 

268 

1,225 

1 ,493 

1974/75 

536 

1,137 

1,673 

1975/76 

588 

668 

1,256 

1976/77 

401 

1,493 

1,894 

1977/78 

404 

2,3.13 

2,717 

Notes:  =  Domestic  rice  procurement  by  BULOG. 

k  =  Aid  and  commercial  imports.. 

Sources:  1968-72:  Government  of  Indonesia,  Lamp i ran 

Pidato  Kenagaraan  1972  (Jakarta:  1972) 

1972-75:  Bulletin  of  Indonesian  Economics  Study , 

Volume  XII  (3),  (November  1976),  p.  6. 

19  7  5-78  :  Bulletin  _o  f  _ Indonesia n_  Economics  Study , 
Volume  XIV  (2),  (July  1978),  p.  7. 
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The  Country Ss  Rice  Production 

A  major  agricultural  objective  of  the  present  govern¬ 
ment  is  to  increase  rice  production  to  meet  the  increasing 
demand  for  rice  in  the  country  and  to  save  on  foreign 
exchange  by  reducing  the  rice  import  requirements.  During 
the  years  1968-1975,  increases  in  the  area  harvested,  yield 
per  hectare,  and  total  production  were  about  1.2  percent, 

3.3  percent  and  4.8  percent  per  year,  respectively  (see 
Appendix  A. 2. 3).  Although  very  little  empirical  evidence  is 
available,  this  yield  improvement  has  generally  been  due  to 
the  introduction  of  new  rice  varieties,  better  cultivation 
practices,  and  better  infrastructure,  including  improved 
irrigation  systems.  In  short,  a  gradual  process  of  "capital- 
deepening"  is  taking  place. 

Java  and  Madura  are  the  largest  rice  paddy  producers, 
followed  by  the  island  of  Sumatra.  About  5  percent  of 
national  production  is  produced  in  the  three  provinces 
included  in  the  study  area--Bali,  Nusa  Tenggara  Barat,  and 
Nusa  Tenggara  Timur  (see  Table  2.6) . 

Characteristics  of  Small  Holder  Rice 
Farming  in  Indonesia 

The  agricultural  sector  in  Indonesia  still  dominates 
the  national  economy.  In  1973,  about  63  percent  of  the 
population  was  engaged  in  primary  agriculture.  Most 
farms  are  relatively  small,  relatively  labor  intensive,  and 
are  primarily  intended  to  fulfill  the  farm  family's  own 


. 


Production  of  Paddy  in  Indonesia,  Selected  Islands  and  Provinces,  1968  -  1974 
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consumption  requirements. 

Farm  agriculture  is  operated  by  small  holder  farmers 
and  ordinarily  there  is  no  need  to  apply  any  specified,, 
practical  ways  and  well  organized  management.  During 
1963-1973,  the  number  of  farms  in  the  country  increased  from 
12.3  million  to  14.4  million,  and  the  area  under  cultivation 
increased  from  12.9  million  hectares  to  14.2  million  hec¬ 
tares,  Rice  fields  alone  account  for  about  one-third  of  the 
total  area  under  cultivation. 

Table  2.7  presents  the  structure  of  agriculture  in 
the  study  area  as  compared  with  Indonesia  as  a  whole.  In 
Indonesia  as  a  whole,  the  average  farm  size  in  1963  was  1,1 
hectares.  The  average  size  for  the  study  area  was  1.7  hec¬ 
tares,  1.1  hectares  and  0.9  hectares  for  the  provinces  of 
Nusa  Tenggara  Timur,  Nusa  Tenggara  Barat  and  Bali, 
respectively . 


Table  2.7 

The  Structure  of  Agriculture  in  the 
Study  Area,  1963 


Province 

No .  of 
Holdings 

Total  Area 
(Hectares ) 

Average  Size 
(Hectares ) 

Bali 

265,854 

251,227 

0.9 

Nusa  Tenggara 

Barat 

250,535 

265,508 

1.1 

Nusa  Tenggara 

Timur 

252,850 

427,281 

1.7 

TOTAL 

769,239 

944,016 

1.23 

INDONESIA 

12,263,470 

12,883,868 

1.1 

Source:  Calculated  from:  Government  of  Indonesia, 

Statistical  Year  Book  of  Indonesia  ( J akar ta : 
19  7  6)  7  Table  IX  .  1 . 1 .. 


■* 


The  sharp  contrast  in  the  size  distribution  of  farms 

between  Java  and  the  Outer  Islands  has  been  pointed  out  by 

Booth  and  Sundrum . ^  About  70  percent  of  all  farms  consist 

of  one  hectare  or  less  (Appendix  A. 2. 7).  Differences  in 

the  size  of  farms  in  the  various  regions  have  also  been 

o 

noted  by  Booth  and  Sundrum, 

3 

The  actual  cropping  intensity  in  rice  farming, 

however,  is  largely  dependent  upon  the  existence  of  reliable 

irrigation  facilities.  For  example,  in  the  province  of  Bali 

(where  irrigation  is  relatively  good)  the  rice  cropping 

intensity  reached  as  high  as  1.53,  while  the  provinces  of 

Nusa  Tenggara  Barat  and  Nusa  Tenggara  Timur  were  1.0  and 

0.78,  respectively.^  Outside  of  Java  and  Bali,  the  cropping 

5 

intensity  averages  1.16.  This  effectively  alters  farm  size 
accordingly . 


^Anne  Booth  and  R.M.  Sundrum,  "The  1973  Agricultural 
Census,"  Bulletin  of  Indonesian  Economics  Studies,  Volume  II 
(July  197 6)7 94".  ~ 

^Ibid ♦ 

3 

"Cropping  intensity"  is  defined  by  the  ratio 

An nual  Area  Seeded  to  Rice 
Total  Rice  Area  ' 

with  two  crops  per  year,  the  maximum  is  2.0. 

4Dibyo  Prabowo  and  A.J.  Nyberg ,  "Irrigation  and  Rice 
Production  in  1990;  The  Case  of  Indonesia,"  paper  prepared 
for  the  XVII  International  Conference  of  Agricultural  Econo¬ 
mists  (Banff,  Alberta,  Canada:  September  3-12,  1979),  p.  27. 

5 

Ibid . ,  p .  6 . 
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CHAPTER  III 


METHODOLOGY 

Introduction 

The  principal  objective  of  this  chapter  is  to  out¬ 
line  the  methodology  employed  to  investigate  the  real  impact 
of  the  new  rice  technology  on  the  smallholder  rice  farmer  in 
East  Indonesia.  More  specifically,  this  chapter  details: 

(1)  the  sampling  procedure  employed;  (2)  the  relevant  econo¬ 
mic  theory  and  model  specification;  (3)  the  analytical 
techniques  used  in  this  particular  study;  and,  (4)  statisti¬ 
cal  methodology.  The  chapter  concludes  with  a  summary  of 
sample  farm  characteristics. 

Data  Collection  and  Sampling  Procedures 
Data  Collection 

Cross-sectional  data  from  small  holder  rice  farms 
were  collected  from  three  provinces  in  the  eastern  part  of 
Indonesia,  namely  Bali,  Nusa  Tenggara  Barat.  (NTB)  ,  and  Nusa 
Tenggara  Timur  (NTT) .  The  data  pertain  to  the  wet-season 
1977-78  and  wet-season  1978-79  .  Each  of  the  three  provinces 
have  distinct  demographic,  social,  economic  and  environ¬ 
mental  characteristics.  Most  importantly,  while  Bali  and 
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the  west  part  of  NTB  are  predominantly  rice  producing  areas 
with  intensive  irrigation  facilities,  rain-fed  rice  cultiva¬ 
tion  dominates  the  eastern  part  of  NTB  and  all  of  NTT. 

During  the  course  of  this  survey,  the  author  inter¬ 
viewed  a  total  of  567  rice  farmers  throughout  the  sample 
area : 


1977-78 

1978-79 

Total 

Bali 

149 

79 

228 

NTB 

120 

64 

184 

NTT 

104 

51 

155 

TOTAL 

373 

194 

567 

Sampling  Procedure 

The  villages  included  in  the  sample  were  grouped 
into  lowland  and  upland  and  were  identified  by  administrative 
boundaries.  Various  "Kabupaten"  (Regencies)  were  first 
selected  as  representative  of  major  rice  producing  areas. 
From  each  "Kabupaten,"  two  villages  with  relatively  good 
irrigation  systems  were  subsequently  identified.  Then  10 
sample  farmers  were  randomly  selected  from  each  sample 
village.  Due  to  a  time  limitation,  the  number  of  sample 
villages  was  reduced  in  the  wet-season  1978-79.  The  sample 
villages  are  identified  in  Table  3.0.  ,  and  the  geographic 
location  of  the  study  area  is  indicated  on  Map  3,1, 

For  the  purpose  of  this  study,  the  sample  farmers 
are  grouped  into  two  categories:  (1)  the  growers  of  Non- 


High  Yielding  Varieties  (NHYV) ;  and  (2)  the  growers  of 
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Table  3.0 

Selected  Kabupatens  and  Villages, 
Provinces  of  Bali, 

Nusa.  Tenggara  Barat  and  Nusa  Tenggara  Timur 


Province 

Kabupaten  Selected 

Village  Selected 

Bali 

Buleleng 

Bt.  Banua,  Ringdikit 

Jembrana 

Mendoyo ,  Pergung 

Tabanan 

Pd.  Bandung,  Kuwum 

Badung 

Mengwitani,  Sading 

Gianyar 

Sukav/ati,  Lebih 

Bangli 

Selati,  Kutabali 

Klungkung 

Br Angkan,  Akah 

Karangasem 

Jasi,  Perasi 

Nusa  Tenggara 

Lombok  Barat 

Lingsar,  Nurlembang 

Barat 

Lombok  Tengah 

Mt .  Gamang,  Bt.  Kumbung 

Lombok  Timur 

Montongbaan,  Praya 

Bima 

Kendal ,  Kaleo 

Nusa  Tenggara 
Timur 

Kupang 

Tarus,  Ps .  Panjang 

Timor  Tengah 
Selatan 

Oesao,  Fukdale 

Ende 

Wonda,  Wolowaru 

Ngada 

Boawae,  Raja 

# 
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Map  3.1  :  Geographic  Location  of  Study  Area 
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High  Yielding  Varieties  (HYV) .  In  this  study,  the  "IR-type" 
of  rice  varieties  such  as  IR5 ,  IRg ,  IR2 6 /  etc.  were  classi¬ 
fied  as  HYV,  while  all  other  rice  varieties  were  classified 
as  NHYV.  Furthermore,  if  a  sample  farmer  planted  NHYV  as 
well  as  HYV,  then  he  is  included  in  both  sub-samples.  The 
sample  farmers  for  which  data  were  incomplete  were  totally 
excluded  from  the  final  analysis. 

Economic  Theory  and  Model  Specification 
Theory  of  Production 

To  examine  whether  there  has  been  any  significant 
shift  in  the  rice  production  function  with  the  introduction 
of  the  new  rice  technology  into  East  Indonesia,  a  Cobb- 
Douglas  power  function  is  employed.  The  Cobb-Douglas 
function  is  a  simple  functional  form  which  is  computationally 
economical  yet  yields  statistically  significant  parameter 
estimates  without  making  excessive  demands  on  the  available 
data.^  With  farm  sample  data,  Heady  and  Dillon  have 
recommended  the  use  of  the  Cobb-Douglas  input-output  rela¬ 
tionship  in  agriculture  because  of  the  smaller  number  of 
degrees  of  freedom,  involved  in  estimating  the  parameters, 
and  because  a  multiplicative  model  seems  logically  appro¬ 
priate  .  ^ 

"^P .  A .  Yotopoulos  and  J.B.  Nugent,  Economics  of  Deve¬ 
lopment  and  Empirical  Investigations  (New  York:  Harper  & 

Row ,  1976),  p .  52. 

2 

“E.O.  Heady  and  J.L.  Dillon,  Agricultural  Production 
Functions  (Ames:  Iowa  State  University  Press,  1964),  pp „ 
97-98 . 


. 


In  particular,  within  the  relevant  data  range  the 
marginal  product  of  the  Cobb-Douglas  function  decreases  at 
an  increasing  rate,  a  statistical  imperative  which  is  fully 
consistent  with  the  law  of  diminishing  returns.  Without 
imposing  restrictions  on  the  parameter  estimates,  the  Cobb- 
Douglas  production  function  is  also  a  convenient  form  to  use 

,  'I 

to  determine  the  existence  of  economies  of  scale.  Martin' 
also  pointed  out  that  the  logarithmic  transformation  of  the 
Cobb-Douglas  production  function  has  been  widely  used 
because  of  its  convenience  in  interpreting  elasticities  of 
production . 

Numerous  quantitative  studies  using  the  Cobb-Douglas 

2  3 

type  of  function  are  readily  available:  Singh,  Sidhu,' 

4  .  .  5  6  7 

Hopper,  Sami,  McCarthy,  and  Sahota. 


L.R.  Martin  (Ed.),  "Traditional  Field  of  Agricul¬ 
tural  Economics,  1940's  to  1970's,"  A  Survey  of  Agricultural 
Economics  Literature,  Volume  I  (Minneapolis :  The~UnIver-” 
sity  of  Minnesota  Press,  1977),  pp .  129. 

2 

J.P.  Singh,  "Resource  Use,  Farm  Size  and  Returns  to 
Scale-  in:  a  Backward  Agriculture,"  .Indian  Journal  of  Agricul¬ 
tural  Economics,  Volume  30(2),  (April-June  1975), pp*  33-34 . 

3 

S.S.  Sidhu,  "Economics  of  Technical  Change  in  Wheat 
Production  in  the  Indian  Punjab,"  American  Journal  of  Agri¬ 
cultural  Economics,  Volume  56  (2),  (May  1974),  pp.  217-225. 

4  .... 

W.D.  Hopper,  "Allocation  Efficiency  m  a  Traditional 

Indian  Agriculture,"  Journal  of  Farm  Economics,  Volume  47  (3) 
(August  1965),  p.  613. 

5 

G.R.  Saini,  "Resource-Use  Efficiency  m  Agriculture," 
Indian  Journal  of  Agricultural  Economics,  Volume  24(2) , 
(April-June  1969),  pp .  1-2. 

^W.D.  McCarthy,  "Production  Function  Analysis  of  a 
Fertilizer  Trial  on  Barley,"  The  Australian  Journal  of  Agri¬ 
cultural  Economics,  Volume  3(2),  (December  1959),  p.  2. 

7 

G.S.  Sahota,  "Efficiency  and  Resource  Allocation  m 
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Model  Specification 


(3.1) 


In  the  present  study,  the  following  basic  model  is 
employed : 

v  _  ,  vbi  b2vb3vb4  b5vb6 

Y  —  boX i  X2  X3  X4  X5  X 0  exp .  U 

where : 

Y  =  rice  production  in  quintals  of  "gabah"* 1  per  farm. 

=  land,  in  hectares  of  rice  harvested  per  farm. 

-  total  human  labor,  in  man-days  per  farm. 

=  total  bullock  labor  days  per  farm. 

=  fertilizer  expenditure,  in  thousands  of  rupiahs. 

=  capital  flow  of  durable  equipment  (excluding 

buildings) for  each  crop  per  farm,  in  thousands  of 
rupiahs;  defined  as  the  total  value  of  capital 
(such  as  plough,  sickle,  hoe,  and  other  small 
equipment)  divided  by  the  estimated  remaining 

2 

life  of  each  piece  of  equipment  plus  interest. 

=  expenditures  for  current  inputs  other  than  ferti- 


Xi 

X2 

X3 

X4 

X5 


X, 


exp. 

U 


lizer,  such  as  seeds,  insecticides,  irrigation 
fees,  etc.,  in  thousands  of  rupiahs, 
logarithm  to  the  base  10. 
a  disturbance  term. 


=  (i  =  1,  2, 


,6)  are  parameter  estimates 


Indian  Agriculture,"  American  Journal  of  Agricultural  Econo¬ 
mics  ,  Volume  50  (3),  (1968),  p  „  584. 

1Gabah  is  threshed  stalk  paddy;  roughly  1  quintal  of 
stalk  paddy  was  converted  into  0.8  quintal  of  gabah. 

^Assume  a  zero  salvage  value.  The  rate  of  interest 
employed  is  2  percent  per  annum,  similar  to  current  rates 
on  government  agricultural  loans  to  farmers  throughout  Indo¬ 
nesia  . 
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The  flow  of  non-land  capital  services,  such  as  buildings  and 
trees,  that  are  going  into  rice  production  are  not  incor¬ 
porated  into  the  model  because  of  data  limitations  and  the 


problems  involved  in  converting  non-land  capital  stocks  into 
a  flow  variable. 


models 

Y 

Y 

Y 


Following  Heady  and  Dillon 
were  also  specified: 

=  b0X^>1X^2X^5X77exp.  U 
=  boX^X^Xy  7exp.  U 
=  boX^X^X^exp.  (b8X8 


/ 


+ 


a  number  of  alternative 

(3.2) 

(3.3) 

b9X9  +  U)  (3.4) 


where : 


Y 

Xj 

X2 

X5 


X7 


X8 


X9 


exp . 


U 

bi 


=  rice  production  as  defined  in  equation  (3.1); 

=  land  input  as  defined  in  equation  (3.1); 

=  human  labor  as  defined  in  equation  (3.1); 

=  capital  flow  of  durable  equipment  as  defined 
in  equation  (3.1); 

=  expenditure  on  fertilizer  and  current  inputs  as 
defined  by  X 4  and  X 6  in  equation  (3.1); 

=  a  dummy  variable  taking  the  value  of  one  for 
NHYV  and  zero  otherwise; 

=  a  dummy  variable  taking  the  value  of  one  for 
HYV  and  zero  otherwise; 

=  logarithm  to  the  base  10; 

=  a  disturbance  term; 

=  (i  =  1,  2,  ...9)  parameter  estimates. 


1 


E.O.  Heady  and  J.L.  Dillon,  op.cit.,  p.  203 


36 


Analytical  Techniques 
Measuring  Techno logi cal  Change 

Using  a  Cobb-Douglas  production  function  framework, 
technological  change  can  be  measured  by  evaluating  changes 
in  the  respective  parameter  estimates.  For  instance,  in  the 
case  of  two  factors  inputs,  let  us  say,  capital  (I<)  and 
labor  (L) ,  this  can  be  estimated  for  two  or  more  sets  of 
data  to  obtain: 

Log  Y  =  Log  bo  +  bilog  K  +  b2Log  L  (3.5) 

Then  a  fall  in  the  value  of  bi  relative  to  b2  would  indicate  that 
a  labor-using  technology  has  been  adopted,  whereas  if  the 
elasticity  of  production  of  capital  (bj.)  rises  relative  to 
the  labor  coefficient  (b2) ,  this  would  indicate  that  a  capital- 
using  technology  has  been  adopted.1  Thus,  any  non-neutral 
technological  change  is  represented  by  a  change  in  the  ratio 
of  bi  to  b2 .  On  the  other  hand,  if  the  constant  term  log  bo 
changes  significantly,  while  the  ratio  bi/b2  remains  con¬ 
stant,  then  we  would  have  a  neutral  technological  change. 

By  a  similar  procedure,  one  might  describe  the  nature  of 
technological  change  using  the  Cobb-Douglas  production  func¬ 
tion  involving  more  than  two  factor  inputs. 

The  test  employed  to  determine  whether  the  coeffi¬ 
cients  (for  two  different  sets  of  data)  are  significantly 

^Murray  Brown,  On  the  Theory  and  Measurement  of 
Technological  Change  (Cambridge:  University  Press,  1966), 
p  .  ~  4  2  . 


different  from  one  another  is  as  follows:1 

Fa  =  Q  3  /k _ _ 

Qi/ (m  +  n  -  2k) 

with  degrees  of  freedom  (k,  m  +  n  -  2k)  where: 

Q  3  =  Q  i  ~  Q  2  ; 

Qi  =  computed  from  the  sum  squared  residuals  of  m  +  n 
observations ; 

Q2  =  total  sum  of  squared  residuals  of  separate  m 
and  n  observations . 

If  Fa  >  Fs,  we  reject  the  hypothesis  $i  =  32  =  .  ....  =  3>:. 

Determining  Resource  Use  Efficiency 

This  analysis  will  involve  the  measurement  of 
Marginal  Physical  Products  (MPP) ,  Marginal  Value  Products 
(MVP) ,  and  Factor  (Acquisition)  Costs. 

Economic  theory  indicates  that  a  resource  is  used 
most  efficiently  if  the  Marginal  Value  Product  (MVP)  of  the 
input  in  question  is  just  sufficient  to  offset  its  cost. 

This  is  a  necessary  condition  for  profit  maximization. 

The  Marginal  Physical  Product  of  an  input  is  defined 
as  a  ratio  of  the  percentage  change  in  output  to  the  percen¬ 
tage  change  in  input,  with  all  other  inputs  held  constant  at 

their  geometric  mean.  In  common  algebraic  form,  the 

.  th 

Marginal  Physical  Product  (MPP)  of  the  i  input  is  given  by 

1J.  Johnston,  Econometric  Methods  (New  York:  McGraw- 
Hill,  1963),  pp.  136-1377 
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the  following  equation: 


MPPv  •  =  =  h . 

1  rlxi  1  xij 


d 


(3.6) 


where : 

by  -  the  coefficient  measuring  the  proportional  rela¬ 
tionship  between  specific  input  changes  and  out¬ 
put  changes  when  all  other  variables  are  being  held 
constant; 

Y  =  the  level  of  ouput  estimated  at  the  geometric 
mean  of  each  input; 

Xy  =  the  i^'1  input  at  its  geometric  mean. 

The  Marginal  Value  Product  (MVP)  is  obtained  by  multiplying 
the  MPP  by  the  price  of  "gabah"  per  quintal  (Py) .  That  is: 
MVPxi  =  MPPxi  •  Py  (3.7) 

where : 

MPPXy  =  Marginal  Physical  Product  of  input  xj  ; 

Py  =  the  price  of  "gabah"  per  quintal. 

The  next  step  to  determine  resource  use  efficiency 
is  to  calculate  the  ratio  of  the  Marginal  Value  Product 
(MVP)  of  the  input  to  its  factor  cost  (PXy) .  That  is: 

Ratio  =  MVPxi  t  Pxi  (3.8) 

or 

Ratio  =  by  —  •  ^  (3,9) 

xi  ?xy 

In  order  to  be  able  to  determine  whether  a  particular 
input  is  being  used  efficiently,  the  ratio  of  MVPX^  t.o  Px^  is 


then  tested  against  unity.  As  Heady  and  Dillon,1  and 
2 

Sahota  have  pointed  out,  however,  the  ratio  is  subject  to 
standard  error,  defined  as  follows: 

/Tvar  by)  (Y/“p~“(Py/Pxi)  2 3  (3,10) 

where : 

var(bp)  =  the  variance  of  coefficient  bj  . 

Y  =  the  estimated  output  of  rice  in  quintals 

of  "gabah; " 

xp  =  the  input  of  xp  at  its  geometric  mean  level; 

Py  =  the  price  of  output  per  quintal  of  gabah; 

Pxp  =  the  price  of  input  xp. 

Inputs  are  being  used  efficiently  when  the  values  are  equal 
to  unity,  allowing  for  the  estimated  standard  error  of  the 
ratio  defined  by  equation  (3.10). 

In  order  to  carry  out  this  analysis,  input  prices 
must  be  well  defined  in  terms  of  their  opportunity  cost 
should  they  be  employed  elsewhere.  Consequently,  the  price 
of  the  various  inputs  considered  here  are  determined  in  the 
following  manner: 

1.  The  price  of  land  was  estimated  from  the  average  per 
hectare  rental  value  of  wet  rice  land. 

2.  The  daily  wage  rate  was  estimated  from  a  weighted  aver- 

3 

age  of  daily  wage  rates  for  both  male  and  female  labor. 

^Heady  and  Dillon,  op . cit .  ,  p.  231. 

2 

G.S.  Sahota,  "Efficiency  of  Resource  Allocation  in 
Indian  Agriculture,"  American  Journal  of  Agricultural  Econo¬ 
mics  ,  Volume  50(3),  (August  1968),  p*  599. 

3 

One  woman-day  was  converted  into  0.6  man-days,  based 
on  the  average  ratio  of  male  wages  to  female  wages  for  all 
sample  villages. 
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The  prices  of  current  inputs  (expenditures)  such  as  fer¬ 
tilizer,  seeds,  insecticides,  etc.  were  established  in 
terms  of  current  farm  prices,  in  thousands  of  rupiahs. 

4 .  The  daily  bullock  labor  wage  rate  was  measured  in  terms 
of  current  wage  rates  associated  with  buffalo  rentals. 

5.  Fixed  capital  costs  (converted  to  capital  flows)  were 
measured  in  terms  of  their  current  replacement  value  in 
thousands  of  rupiahs. 

Returns  to  Scale 

The  concept  of  scale  returns  in  production  analysis 
refers  to  the  input-output  relationships  that  relate  to  the 
long-term  when  all  inputs  can  be  varied.  Returns  to  scale 
apply  to  the  behaviour  of  the  production  function  when 
there  are  proportional  changes  made  to  all  inputs.  Hence, 
if  the  elasticities  of  production  (i.e.,  the  sum  of  bi's) 
sum  to  1.0,  constant  returns  to  scale  are  said  to  exist.  In 
other  words,  an  increase  of  one  percent  in  all  inputs  will 
result  in  a  one  percent  increase  in  total  output.  If  the 
sum  of  the  output  elasticities  is  greater  than  1.0,  increas¬ 
ing  returns  to  scale  prevail  and,  in  this  case,  the  output 
is  increased  by  a  greater  percentage  than  the  percentage 
increase  in  inputs.  In  this  case,  the  per  unit  cost  of  the 
output  would  decline.  If  the  sum  of  the  elasticities  of 
output  is  less  than  1.0,  decreasing  returns  to  scale  are 
said  to  occur  because  output  is  increased  by  a  smaller  percentage 
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than  the  percentage  increase  in  inputs.  This  situation 
implies  that  the  cost  per  unit  of  output  is  going  up. 

In  order  to  be  able  to  determine  whether  returns  to 
scale  are  increasing,  constant,  or  decreasing,  the  sum  of 
the  elasticity  coefficients  must  be  tested  for  their  devia¬ 
tion  from  unity.  To  examine  this  condition,  the  t-test  is 

needed  to  ascertain  whether  Zbp  is  significantly  different 

1  ? 
from  unity.  This  procedure  is  well-documented. 

Method  of  Analysis 

In  this  study,  the  ordinary  least  squares  technique 
is  used  to  estimate  the  parameters  of  the  regression  equa¬ 
tions  specified  in  the  preceding.  The  ordinary  least 
squares  technique  is  most  appropriate  because  the  parameter 
estimates  have  the  highly  desirable  properties  of  being 
best,  linear,  unbiased  estimators  (BLUE)  if  a  number  of 
underlying  assumptions  are  not  violated.'^  These  are:^ 

1.  The  error  term  is  an  independent  random  variable  w^ith 
zero  mean  and  constant  variance  (although  the  distribu¬ 
tion  may  or  may  not  be  normal) . 

■^Heady  and  Dillon,  op .  cit .  ,  p.  230. 

2 

See,  for  example:  Bernard  Ostle,  Statistics  in 
Research,  2nd  edition  (Ames,  Iowa :  The  Iowa  State  Univer¬ 
sity  Press,  1969),  p.  45;  and  C.R.  Frank,  Jr.,  Statistics 
and  Econometrics  (New  York:  Holt,  Rinehart  and  Winston, 

Inc . ,  1971) ,  p .  235 . 

3 

M.  Dutta,  Econometric  Methods  (New  York:  South 
Western  Publishing  Co.,  1975),  pp .  41-45. 

^ Ibid . 
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The  explanatory  variables  xp  have  fixed  values. 

3.  The  number  of  observations  (n)  exceeds  the  number  of 
parameters  (k)  to  be  estimated. 

4.  No  exact  linear  relations  exist  between  any  of  the  ex¬ 
planatory  variables  Xj . 

The  step-wise  regression  technique  is  used  to 
facilitate  the  evaluation  of  numerous  sub-models  consistent 
with  equation  (3.1)  through  (3.4). 

Characteristics  of  the  Sample  Farms 

In  Chapter  II  it  was  pointed  out  that  the  average 
farm  size  in  1963  in  Indonesia  -  as  a  whole  was  1.1  hectares. 
The  average  size  for  the  study  area  was  1.7  hectares,  1.1 
hectares  and  0.9  hectares  for  the  provinces  of  Nusa  Tenggara 
Timur,  Nusa  Tenggara  Barat  and  Bali,  respectively.  However, 
the  average  sample  farm  size  in  terms  of  total  land  operated 
is  somewhat  different.  The  Bali  sample  farmers  appeared  to 
have  smaller  farms  (0.48  hectares  and  0.50  hectares  for 
NHYV  and  HYV,  respectively)  than  those  of  Nusa  Tenggara  Barat 
(0.63  hectares  and  0.72  hectares  for  NHYV  and  HYV,  respect¬ 
ively)  and  Nusa  Tenggara  Timur  (1.20  hectares  and  1.74  hec¬ 
tares  for  NHYV  and  HYV,  respectively) . 

The  percentage  of  sample  farmers  with  one  hectare  or 
less  also  varied  between  provinces;  that  is,  about  90  per¬ 
cent,  75  percent  and  50  percent  for  Bali,  Nusa  Tenggara 
Barat  (NTB)  and  Nusa  Tenggara  Timur  (NTT),  respectively  (see 
Tables  3.1,  3.2  and  3.3). 


Table  3.1 


Distribution  of  Land  Under  Crop  Among  Sample  Farmers 

in  the  Province  of  Bali 
Wet  Season  1977/78  and  Wet  Season  1978/79 

(in  percentage) 


Classification 
in  Hectares 

Non  High 

Yielding 

High 

Yielding 

1977/78 

1978/79 

1977/78 

1978/79 

up  to 

.  50 

65.8 

50 . 0 

60.3 

56.4 

.51  - 

1.00 

23.7 

37.5 

30.6 

32 . 7 

1.01 

--  1.50 

2.6 

4.2 

6.3 

9.1 

1 . 51 

-  3.00 

7.9 

8.3 

2 . 7 

1 . 8 

3.01 

-  4.00 

— 

-  - 

— 

-- 

4 . 01 

-  7.50 

— 

— 

— 

— 

7.51 

and  up 

— 

— 

— 

__ 

TOTAL 

100.0 

100.0 

100 . 0 

100 . 0 

Table  3c 2 


Distribution  of  Land  Under  Crop  Among  Sample  Farmers 
in  the  Province  of  Nusa  Tenggara  Barat 
Wet  Season  1977/78  and  Wet  Season  1978/79 

(in  percentage) 


Classification 
in  Hectares 

Non  High 

Yielding 

High 

Yielding 

1977/78 

1978/79 

1977/78 

1978/79 

up  to 

.  50 

37 . 9 

36.4 

20.0 

25.9 

.51  - 

1.0  0 

42 . 0 

57 . 6 

56.0 

54.9 

1.01 

-  1.50 

11.6 

6.0 

4 . 0 

12 . 9 

1.51 

-  3.00 

7.4 

20.0 

6.5 

3.01 

-  4.00 

— 

— 

-- 

4 . 01 

-  7.50 

1.1 

— 

__ 

__ 

7 . 51 

and  up 

-  - 

— 

— 

— 

TOTAL 


100 . 00 


100  .,00 


100 . 00 


100.00 


Table  3 . 3 


Distribution  of  Land  Under  Crop  Among  Sample  Farmers 
in  the  Province  of  Nusa  Tenggara  Timur 
Wet  Season  1977/78  and  Wet  Season  1978/79 

(in  percentage) 


Classification 
in  Hectares 

Non  High 

Yielding 

High 

Yielding 

1977/78 

1978/79 

1977/78 

1978/79 

up  to 

.  50 

28.6 

3.0 

20 . 0 

5.6 

.  51  - 

1.00 

28.6 

27 . 3 

25.0 

33.3 

1.01 

-  1.50 

9.5 

15 . 2 

10.0 

5.6 

1 . 51 

-  3.00 

23.7 

39.4 

30 . 0 

33.3 

3 . 01 

-  4.00 

3 . 6 

3 . 0 

5.0 

5.6 

4 . 01 

-  7.50 

6.0 

9 . 1 

— 

5 . 6 

7.51 

and  up 

__ 

3.0 

10.0 

11.0 

TOTAL 

10  0.0 

100.0 

100 . 0 

100.0 

At  the  same  time,  the  adoption  level  for  HYV  of  rice 
was  the  highest  in  the  Bali  sample  farmers  (72  percent) , 
followed  by  the  NTB  sample  farmers  (30  percent) ,  and  then 
the  NTT  sample  farmers  (25  percent).  This  could  be  a  reflec 
tion  of  the  availability  of  irrigation  facilities  and 
related  infrastructure  in  the  respective  provinces.  This 
possibility  has  been  pointed  out  by  Sen^  in  his  Indian 
study,  where  irrigated  areas  like  the  Punjab  and  Haryana 
are  prospering  and  piling  up  surpluses  while  the  rain-fed 
areas  are  not. 

One  of  the  most  crucial  inputs  for  the  High  Yielding 
Varieties  is  fertilizer.  It  is  therefore  necessary  to  have 
an  efficient  distribution  system  for  fertilizers  so  that  the 
farmers  receive  them  in  time  and  in  adequate  quantity. 

Table  3.4  gives  the  figures  relating  to  the  distribution  of 
sample  farmers  based  on  their  expenditure  on  fertilizer.  It 
appears  that  a  low  percentage  of  all  sample  farmers  (an 
average  of  21  percent)  spent  more  than  Rp .  15,000  on  ferti¬ 
lizer.  But  about  36  percent  of  the  sample  farmers  with  High 
Yielding  Varieties  spent  more  than  Rp .  15,000  on  fertilizer, 
clearly  indicating  a  positive  correlation  between  High 
Yielding  Varieties  and  higher  expenditures  on  fertilizer. 

In  the  case  of  capital  flow,  however,  no  significant 
difference  was  found  between  the  two  groups  of  farmers  (see 
Table  3.5) .  This  could  be  due  to  the  similarity  of  the 

\sudhir  Sen,  Reaping  the  Green  Revolution  (New 
Delhi:  Tata  McGraw-Hill  Publishing  Co.,  1975),  p„  4. 
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small  amounts  of  equipment  that  are  needed  for  the  produc- 
tion  of  both  varieties. 

Table  3.6  presents  the  distribution  of  the  sample 
farmers  based  on  their  expenditure  on  pesticides.  Some  91 
percent  of  the  sample  farmers  with  Non-High  Yielding 
Varieties  (NHYV)  spent  Rp.  4,000  or  less  on  pesticides, 
while  for  sample  farmers  with  High  Yielding  Varieties  (HYV) , 
this  figure  was  87  percent. 

Similar  proportions  of  sample  farmers  are  found  in 
the  distribution  of  current  expenditure  (Table  3.7).  An 
average  of  89  percent  of  sample  farmers  with  Non-High  Yield¬ 
ing  Varieties  spent  Rp.  15,000  or  less  on  current  expendi¬ 
tures,  while  for  .sample  farmers  with  High  Yielding  Varieties 
it  was  only  82  percent. 

Table  3.8  presents  the  proportion  of  sample  farmers 

.  .  1 

classified  by  gross  income.  An  average  of  13  percent  of 
the  sample  farmers  with  Non-High  Yielding  Varieties  earned 
Rp.  500,000  or  more.  In  the  case  of  sample  farmers  with 
High  Yielding  Varieties,  the  percentage  is  23  percent. 

In  general,  sample  farmers  with  High  Yielding 
Varieties  spent  more  cost  and  earned  more  gross  income  than 
did  farmers  with  Non-High  Yielding  Varieties.  However, 
more  accurate  data  and  research  should  be  carried  out  before 
the  net  private  benefit  of  High  Yielding  Varieties  relative 
to  Non-High  Yielding  Varieties  is  evaluated. 

■'‘Gross  income  used  in  the  present  discussion  is  the 
total  physical  product  of  the  farms  valued  at  farm  harvest 
prices  . 


' 

'4 


w 

0) 

■o 

■H 

O 

•H 

4-> 

t/5 

CD 

ph 

c 

o 

w 

CD 

u 

p 

44 

•H 

‘O  — 

g  w 

a;  <d 

Dj  Cn 
co  X  G 

•  H  -P 

cn  G 

>1  CD 

0)  rQ  O 

i — I  M 

rQ  'V  (D 

G  CL)  Qj 

Bh  -H 

Hh  G 
*H  *H 
t/5  — ' 
CO 
G 

i — i 

U 

co 

5h 

CD 


(0 

Pn 


CD 

I — I 


Qj 

g 


G 

CO 


cn 

r~~ 

i 

03 

C'' 

03 


G 

o 

CO 

G 

ffl 

CO 

44 

:§ 


03 

r-' 

I 

r- 

r-' 

03 


G 

8 

G 

CD 

CO 

-P 

CD 


i 


£ 


G  CD 


CO 


•8  8  03 

-M  B  ;g 


CO 

03 

r- 

CN 

rH 

rH 

O 

EH 

1 

• 

• 

» 

• 

f 

C 

1 

e 

b 

1 

in 

CO 

CD 

CN 

1 

1 - 1 

1 

rH 

o 

s 

00 

pH 

CN 

rH 

1 - 1 

o 

pH 

o 

M3 

H* 

LO 

m 

o 

ra 

1 

• 

• 

* 

• 

• 

| 

1 

| 

• 

& 

1 

VO 

rH 

03 

CD 

VO 

1 

1 . 

1 

o 

• — I 

LO 

t - 1 

o 

rH 

•H 

Ln 

CD 

CD 

00 

O 

I 

* 

• 

e 

• 

1 

| 

1 

| 

• 

1 

LO 

ro 

CO 

0- 

1 

I 

1 

I 

o 

CO 

CD 

CN 

o 

rH 

r-i 

CN 

CN 

CN 

1 — 1 

rH 

(N 

o 

o 

o 

g 

1 

CN 

CN 

00 

00 

VO 

CO 

VO 

o 

rH 

CM 

r~i 

rH 

rH 

o 

« — { 

1 - 1 

VO 

1 - 1 

CM 

o 

pQ 

I 

• 

• 

• 

• 

\ 

5 

1 

t 

H 

1 

rH 

VO 

OP 

CO 

1 

i 

i 

1 

o 

CN 

VO 

o 

1 — 1 

*H 

CO 

00 

CN 

o 

i — ! 

1 

» 

• 

• 

t 

I 

{ 

i 

I 

0 

G 

I 

VO 

LO 

00 

1 

t 

1 

1 

o 

CQ 

1 — 1 

ro 

o 

1 — 1 

o 

o 

o 

o 

o 

o 

o 

i 

• 

e 

» 

f 

! 

* 

e 

4- 

• 

H 

! 

o 

o 

LO 

1 

i 

LO 

LO 

LO 

o 

co 

i — 1 

o 

rH 

o 

O 

o 

o 

O 

o 

CO 

• 

• 

• 

• 

• 

1 

i 

1 

! 

• 

M 

CO 

CN 

CN 

o 

oo 

1 

i 

i 

! 

o 

co 

ro 

CN 

o 

1 — 1 

•H 

CN 

CN 

r- 

m 

o 

• 

Ln 

• 

vr 

* 

i — 1 

• 

H1 

1 

i 

i 

1 

1 

1 

• 

o 

04 

CO 

-sj< 

rH 

o 

pH 

03 

t — ! 

r- 

i — t 

CN 

in 

N1 

o 

R 

r- 

00 

o 

o 

r- 

rH 

OP 

CN 

CM 

o 

r—j 

O') 

rH 

rH 

o 

1 — I 

VO 

OP 

LO 

t"- 

rH 

i — ! 

rH 

o 

ffj 

1 

• 

1 

• 

M 

CN 

CO 

o 

co 

CN 

i — 1 

1 

1 - 1 

1 

o 

< — 1 

co 

CO 

rH 

o 

rH 

•H 

CO 

OP 

pH 

O 

H 

• 

• 

* 

• 

I 

i 

1 

1 

! 

• 

G 

LO 

CO 

i — 1 

1 

i 

1 

1 

1 

o 

04 

CN 

CM 

o 

o 

1 — 1 

o 

o 

O 

o 

O 

o 

o 

Dr 

o 

o 

o 

o 

O 

o 

o 

G 

44 

O 

o 

o 

o 

o 

o 

LO 

V. 

f3 

O 

V. 

V. 

*•> 

•» 

o 

•H 

O 

cm 

CO 

N* 

ID 

VD 

pH 

Q, 

co 

a 

i — 1 

1 

1 

i 

i 

i 

i 

1 

pH 

Q 

rH 

r — 1 

pH 

pH 

rH 

rH 

1 — 1 

o 

G 

■P 

o 

o 

o 

O 

O 

o 

o 

o 

-H 

o 

O 

o 

o 

o 

o 

LO 

*•- 

- - »» 

Q, 

V 

»» 

o 

P 

t — 1 

CN 

CO 

N‘ 

in 

VO 

r- 

rH 

-p 

4 

H 

ctf 

p 

• 

u 

1 

to 

P4 

Eh 

CD 

•H 

G 

G 

P 

-p 

G 

CD 

m 

G 

G 

•H 

CD 

03 

Cn 

M 

*H 

03 

Cn 

> 

-p 

G 

CD 

3 

•H 

EH 

Eh 

CO 

u 

• 

G 

> 

•rH 

G 

G 

•H 

r — I 

w 

c/5 

TD 

CO 

p 

2 

r — 1 

03 

m 

K 

CD 

G 

•rl 

■H 

m 

MH 

4H 

>h 

T5 

0 

O 

o 

■H 

44 

0) 

CD 

a) 

CD 

Co 

•H 

o 

o 

a 

•H 

K 

>H 

•S 

G 

•H 

-8 

44 

> 

> 

> 

G 

Cn 

p 

O 

0 

o 

•H 

u 

M 

Q 

a 

44 

P4 

PH 

PH 

ii 

II 

II 

II 

II 

> 

> 

•H 

£ 

s 

m 

s 

I 

g 


Sample  Farmers  Classified  by  Current  Expenditure 

(in  percentages) 


51 


i — ! 


vo 

CO 

r-' 

CM 

CO 

CD 

r~ 

o 

• 

• 

• 

« 

• 

• 

1 

• 

* 

in 

in 

VO 

co 

VO 

LO 

1 

CD 

o 

.H 

CO 

rH 

1 - i 

o 

rH 

CM 

co 

CO 

O 

in 

o 

« 

• 

e 

• 

• 

i 

• 

1 

• 

n 

CNJ 

cn 

CM 

CO 

J 

VO 

I 

o 

CM 

l — I 

CO 

1 - i 

O 

1 - 1 

<40 

r- 1 

LO 

o 

CM 

CO 

CO 

o 

• 

• 

t 

• 

• 

• 

1 

• 

• 

CO 

cn 

o 

cr> 

1 — 1 

1 

rH 

o 

CM 

CM 

rH 

CM 

o 

rH 

H 

CM 

CM 

co 

rH 

1 — 1 

o 

o 

1 

• 

• 

• 

• 

< 

• 

r 

c 

1 

in 

o 

C7C 

CD 

VD 

o 

rH 

CM 

CO 

o 

1 — 1 

CM 

CM 

CO 

CO 

o 

o 

e 

• 

• 

e 

• 

f 

1 

! 

» 

LO 

o 

r- 

CO 

1 

1 

1 

o 

1 - 1 

CM 

CO 

CM 

o 

rH 

00 

00 

00 

CO 

CM 

CM 

•sT 

O 

o 

o 

c 

o 

CO 

1 

O 

CM 

cm 

CM 

CM 

o 

rH 

o 

o 

o 

o 

o 

o 

O 

O 

• 

« 

« 

* 

» 

i 

• 

• 

• 

LO 

m 

LO 

LO 

o 

i 

LO 

LO 

o 

CO 

rH 

rH 

i — 1 

rH 

o 

rH 

o 

o 

O 

o 

o 

o 

o 

o 

CO 

VD 

CO 

vo 

l 

o 

rH 

CM 

CM 

rH 

o 

1 — 1 

co 

LO 

co 

H* 

CT> 

CO 

ON 

o 

* 

• 

• 

» 

c 

• 

• 

• 

« 

CM 

LO 

CO 

m 

O 

1 — 1 

O 

o 

co 

CM 

rH 

1 — j 

o 

rH 

o 

CO 

' - 1 

r~~ 

CD 

VO 

CM 

o 

00 

r- 

VD 

co 

CO 

H 

i 

o 

CM 

rH 

o 

1 — 1 

cr» 

r* 

co 

VO 

CO 

rH 

rH 

o 

GO 

co 

ID 

CM 

LO 

CM 

1 - 1 

i 

o 

CO 

rH 

CM 

i — 1 

o 

rH 

cm 

CM 

LO 

o 

VO 

CM 

o 

• 

• 

• 

• 

• 

• 

• 

| 

• 

r- 

CO 

CO 

o 

r- 

CM 

LO 

1 

o 

rH 

1 — i 

1 — { 

o 

1 — 1 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0j 

o 

o 

V 

V 

** 

P 

o 

LO 

V. 

lO 

o 

LO 

LO 

o 

** 

o 

1 — 1 

CM 

CM 

CO 

rQ 

o 

r- 

1 — i 

q 

1 

1 

1 

1 

(Jj 

tH 

m 

i 

1 

1 — 1 

1 - 1 

rH 

rH 

i — 1 

o 

« — 1 

1 — 1 

o 

o 

o 

o 

O 

a 

o 

o 

o 

o 

o 

o 

o 

o 

LO 

s. 

V 

*s 

0, 

V 

o 

LO 

o 

LO 

LO 

0 

LO 

r-~ 

rH 

i — 1 

CM 

CM 

co 

4-1  m  M-t 
o  o  o 

rC  ,Q>  <l)  Cl)  <U 


tn-H  O  q 
•H  1>H  C 


K  -H  -H  -H 

_  rP  >  >  > 

a  tri  o  o  o 

O  -H  U  M  Q 

II  II  II  II  II 

"<  a  a 


w 

$ 


rH 


In  current  expenditure,  included  expenditure  on  seed,  irrigation  fee  and  taxes. 


Sample  Farmers  Classified  by  Gross  Farm  Income 

(in  percentages) 


CTv 

r~- 

i 

co 

r-~ 

oi 

i — i 

d 

o 

w 

03 

0) 

CO 

•P 

0) 

Es 


00 

t'' 

I 

i" 

C' 

<T> 

rH 

C 

8 

to 

CD 

CO 

■P 

CD 

£ 


i 


§ 

% 


I 


d 
o 

*H 

-P  w 
03  W 

•H  S 

*4-1  U  M 

fj>  IH  ^ 

■»  0  s 

I — I 

u 


Pn 


in 

o 

p' 

o 

r- 

co 

O 

n 

1 

l 

I 

! 

• 

« 

♦ 

• 

• 

• 

1 

• 

• 

H 

1 

I 

1 

i 

in 

rH 

VO 

vo 

1 — 1 

VO 

1 

CN 

o 

rH 

rH 

t — 1 

rH 

H 

CN 

o 

rH 

m 

CN 

r-> 

CN 

O 

CN 

in 

r-* 

in 

O 

1 

1 

1 

CO 

CO 

co 

VO 

uo 

VO 

CTv 

ID 

1 

1 

I 

O 

a 

1 — l 

O 

rH 

■H 

LO 

Ol 

CN 

o 

VO 

O 

rH 

1 

i 

• 

• 

« 

* 

• 

• 

• 

I 

i 

| 

• 

03 

1 

i 

o 

CO 

LO 

vo 

o 

CO 

1 

i 

1 

o 

PQ 

1 — i 

rH 

rH 

i — I 

rH 

CN 

o 

rH 

rH 

rH 

CN 

CN 

o 

CN 

rH 

rH 

o 

f 

t 

1 

1 

• 

• 

• 

« 

• 

• 

• 

« 

• 

EH 

1 

i 

1 

1 

VO 

VO 

CO 

CO 

CP) 

O 

VO 

ID 

o 

«2i 

rH 

• — ! 

CO 

o 

rH 

rH 

CN 

rH 

co 

CN 

rH 

o 

CQ 

1 

i 

« 

* 

• 

« 

• 

• 

1 

i 

i 

1 

« 

M 

1 

i 

CN 

oo 

co 

CO 

cn 

I 

i 

i 

1 

o 

2 

< — 1 

CN 

co 

l — i 

o 

rH 

•H 

CN 

CO 

O 

f" 

CO 

CN 

co 

O 

r-j 

1 

« 

1 

i 

i 

1 

* 

s 

1 

CO 

in 

VO 

CO 

CO 

1 

i 

i 

1 

o 

ra 

CO 

04 

1 — 1 

o 

1 — 1 

O 

o 

o 

o 

o 

o 

O 

o 

Eh 

1 

• 

• 

1 

1 

« 

• 

• 

1 

• 

i 

• 

• 

C 

1 

m 

o 

1 

1 

o 

o 

o 

1 

in 

i 

o 

o 

2 

CN 

1 — 1 

CN 

CO 

i — 4 

o 

1 — 1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

rfj 

1 

> 

i 

J 

• 

P 

1 

CO 

LO 

vo 

o 

CN 

CO 

CO 

i 

i 

o 

2-1 

1 - i 

1 — 1 

rH 

CN 

rH 

o 

1 — 1 

o 

•H 

Ch 

CN 

cn 

VD 

CO 

N< 

CO 

in 

• 

i — 1 

i 

! 

i 

i 

o 

03 

o 

n1 

<N 

r- 

rH 

N1 

i 

1 

i 

i 

o 

CO 

co 

CN 

• — 1 

rH 

rH 

cr> 

LO 

c n 

rH 

in 

CO 

LO 

vo 

CO 

CN 

o 

rH 

CO 

i — i 

O 

CO 

CO 

CO 

LO 

CO 

rH 

i 

o 

2 

rH 

rH 

1 — 1 

1 — 1 

• — 1 

o 

1 — I 

r — 1 

CD 

CO 

CO 

I — 1 

co 

CO 

CN 

rH 

o 

rn 

• 

• 

• 

• 

« 

• 

• 

• 

• 

1 

i 

! 

« 

FH 

i — 1 

i — i 

LO 

CO 

1 — 1 

CO 

in 

CN 

1 

i 

1 

o 

2 

i — 1 

i — ! 

1 — 1 

CN 

1 — 1 

o 

1 — 1 

•rH 

CTV 

00 

VD 

LO 

VO 

VO 

VO 

o 

< — 1 

! 

1 

1 

• 

03 

t" 

CD 

rH 

o 

CN 

CN 

l n 

CN 

i 

1 

1 

1 

o 

CQ 

CO 

CO 

1 — 1 

o 

1 — 1 

o 

o 

o 

o 

O 

o 

o 

o 

o 

O 

o 

o 

o 

o 

O 

o 

o 

o 

o 

O 

o 

o 

& 

o 

O 

o 

o 

o 

o 

O 

o 

•» 

3 

o 

•a 

V. 

*«» 

*•. 

**. 

o 

o 

o 

— s 

s. 

o 

o 

o 

o 

o 

o 

o 

CD 

o 

m) 

,c 

O 

o 

LO 

o 

in 

m 

o 

LO 

»«. 

m 

o 

d 

13 

o 

o 

I — 1 

(N 

CN 

co 

in 

r- 

rH 

rH 

CN 

fo 

•H 

o 

1 — l 

a 

1 

1 

i 

i 

i 

i 

i 

O 

3 

o 

1 

1 — 1 

O 

o 

eh 

s 

LO 

rH 

1 — 1 

• — i 

i — i 

rH 

i — i 

i — 1 

O 

o 

o 

p 

O 

o 

o 

o 

o 

o 

o 

O 

o 

*» 

H 

c- 

Q 

o 

o 

o 

o 

o 

O 

o 

o 

v 

N. 

o 

•H 

-p 

o 

K 

V. 

*% 

■*. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CD 

o 

o 

a. 

o 

O 

LO 

o 

in 

LO 

o 

in 

O 

LO 

V 

3 

LO 

rH 

rH 

CN 

CN 

CO 

in 

r-' 

i — 1 

rH 

CN 

£  % 

m  h 

03  o3 

s  a 

tX>  cn 

S' S' 

.  eh  Eh 

■H  it!  irt 
rH  U)  03 
03  3  3 
CQ  2  2 

m  m  ip 
o  o  o 


c  a) 


to 
CD 
*H 

4->  * 

0)  CO 
•H  CD 

>  CD 

s’! 

"d 

i — I  tn 

.s  -s 

>n  nj 

jg  (D  CD  _  _ 

tn-H  o  o  o 

A  *  -3  .5  -S 

d  'S  _  _ 

o  -h  p  p 
2  K  ft 


>  k 

0  s 

Pu 

II  II  l  II  II 

2  m 


to 

03 

-P 


The  analysis  which  follows  focuses  on  the  unique 
production  characteristics  typical  of  sample  farmers  in 
Bali,  Nusa  Tenggara  Barat,  and  Nusa  Tenggara  Timur. 


CHAPTER  IV 


EMPIRICAL  ANALYSIS  OF  RICE 
PRODUCTION  CHARACTERISTICS 

Introduction 

The  preceding  chapter  outlined  the  analytical  tech¬ 
niques  which  were  used  to  estimate  the  unknown  parameters  of 
the  production  function  estimates  in  the  study  area.  These 
parameters  were  estimated  through  the  use  of  the  least 
squares  technique  of  regression  analysis. 

This  chapter  summarizes  the  empirical  results  of 
this  analysis  and  is  divided  into  three  main  subsections: 

1.  Regional  impact  of  HYV’s; 

2.  ■ Intraregional  disparities;  and, 

3.  Production  variability  over  time. 

Consistent  with  the  hypotheses  specified  in  Chapter  I,  the 
analysis  in  each  subsection  then  focuses  on:  (a)  factor 

use;  (b)  resource  efficiency;  and,  (c)  returns  to  scale. 

A  qualitative  assessment  of  the  empirical  estimates  obtained 
is  included  thereafter. 
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Regional  Impact  of  HYV ' s 


Factor  Use 

This  section  provides  an  analysis  of  the  different 
input-output  relationships  for  NHYV's  and  HYV T s ,  over  two 
wet-seasons  for  the  entire  region. 

The  regression  coefficients  which  were  estimated 
from  the  regional  observations  are  presented  in  Table  4.1. 
The  estimated  parameters  represent  the  elasticity  of  total 
farm  production  with  respect  to  land,  human  labor,  bullock 
labor,  capital  flow, fertilizer  and  other  current  inputs. 
These  coefficients  indicate  the  percentage  change  in  pro¬ 
duction  if  ceteris  paribus ,  any  one  factor  is  increased  by 
one  percent.  A  one  percent  marginal  increase  in  any  one  of 
these  inputs,  holding  the  other  factors  constant  at  their 
geometric  mean,  will  add  a  certain  percentage  to  current 
production . 

The  output  elasticity  of  land  is  significant  at  the 
one  percent  level  in  all  cases.  Land,  moreover,  made  the 
greatest  relative  contribution  to  rice  output. 

Fertilizer  was  the  second  most  important  factor  in 
rice  production.  Its  coefficients  are  also  significant  at 
the  one  percent  level  in  all  three  regressions. 

A  third  important  factor  to  which  output  was  highly 
responsive  was  other  current  inputs  (seed,  pesticides,  irri¬ 
gation  fees) .  The  parameter  estimates  accompanying  this 
factor  were  also  statistically  significant  at  the  one 


56 


Table  4.1 

Regional  Parameter  Estimates  for  Non  High  Yielding  Varieties 
and  High  Yielding  Varieties,  for  the  Wet-Season  1977-78 

and  the  Wet-Season  1978-79 


Regression  Number 

I 

II 

III 

Varieties 

NHYV's 

HYV' s 

Pooled 

Degree  of  Freedom 

302 

256 

562 

Constant  Term 

-0.5158 

-0.6193 

-0.8657 

Land 

0.4330  * 

0.5030  * 

0.3936  * 

(0.0437) 

(0.0574) 

(0.0357) 

{78.24%} 

{83.23%} 

{76.66%} 

Human  Labor 

0,1485  * 

- 

0.0762  ** 

(0.0452) 

(0.0365) 

{0.59%} 

{0.13%} 

Bullock  Labor 

— — 

— — 

— — — 

Fertilizer 

0.2037  * 

0.2675  * 

0.2458  * 

(0.0345) 

(0.0480) 

(0.0286) 

{3.75%} 

{1.95%} 

{4.36%} 

Capital  Flow 

— _ 

— 

— — - 

Current  Expenses 

0.2193  * 

0.2862  * 

0.3132  * 

(0.0501) 

(0,0589) 

(0,0381) 

{0.98%} 

{1.25%} 

{2.00%} 

Standard  Error  of 

Estimate  0.1397 

0.1228 

0.1395 

R2 

0.8355 

0.8644 

0.8315 

F  value 

383.5685 

543.7924 

693.1323 

Return  to  Scale 

1.0045 

1.0567 

1.0238 

Notes:  Numbers  in  parentheses  are  the  standard  error  of  coefficient  bj_- 

Percentages  in  square  brackets  represent  the  relative  contribution  of 
a  particular  input, 

NHYV  =  Non  High  Yielding  Varieties, 

HYV  =  High  Yielding  Varieties. 

Pooled  =  NHYV  and  HYV.. 

*  =  Coefficients  significant  at  the  one  percent  level. 

**  =  Coefficients  significant  at  the  five  percent  level. 
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percent  level  in  all  regressions. 

The  human  labor  coefficients,  in  contrast,  are  only 
significant  for  NHYV's  and  pooled  variety  data  at  the  one 
percent  and  five  percent  levels,  respectively.  However, 
surprisingly,  they  are  not  significant  for  HYV  * s „  In  other 
words,  labor  seemingly  made  a  zero  marginal  contribution  to 
rice  output  in  the  case  of  HYV's.  This  evidence  is  consis¬ 
tent  with  the  study  by  Srivastava  and  Heady.1  They  point 
out  that  there  has  been  a  decline  in  the  relative  importance 
of  labor  in  value  added. 

The  output  elasticities  of  bullock  labor  and  capital 
flow  were  not  statistically  significant,  even  at  the  20  per¬ 
cent  level.  Consequently,  for  the  purpose  of  this  analysis, 
these  two  inputs  are  omitted. 

2 

The  coefficient  of  determination,  R  ' ,  remained 
unchanged,  and  at  the  same  time,  the  F-value  increased  sig¬ 
nificantly.  Thus,  it  appears  preferable  to  use  the  step¬ 
wise  regression  coefficients.  The  uses  of  alternative 

2 

regressions  are  suggested  by  Heady  and  Dillon  (see  Chapter 

III)  . 

Finally,  the  nature  of  the  recent  technological 
change  in  rice  production  in  East  Indonesia  can  be  examined 

1U.K.  Srivastava  and  E.O,  Heady,  "Technological 
Change  and  Relative  Factor  Shares  in  Indian  Agriculture: 

An  Empirical  Analysis,"  American  Journal  of  Agricultural 
Economics ,  Volume  55(3),  (August  1973),  pp.  509-514., 

2 

Heady  and  Dillon,  op ..  c  i  t .  ,  p.  203  . 


more  closely  by  looking  at  the  relative  output  elasticities 
for  the  respective  sample  farms  (HYV's  versus  NHYV's).  In 
this  case,  separate  regressions,  I  and  II,  were  compared 
with  the  pooled  season,  regression  III  (Table  4.1).  Equa¬ 
lity  between  the  regression  coefficients  was  tested  using  an 
F-test  procedure,  as  suggested  by  Johnston.1 

The  results  of  the  test  are  presented  in  Table  4.2. 
An  F-rat.io  of  17.15  with  4  and  562  degrees  of  freedom  is 
significant  at  the  one  percent  level.  Therefore,  the  hypo¬ 
thesis  regarding  the  equality  of  the  coefficients  between 
NHYV's  and  HYV's  should  be  rejected.  The  HYV's  coeffi¬ 
cients  are  significantly  higher  than  the  NHYV's  coefficients. 

From  this  test,  it  is  also  possible  to  conclude  that 
non-neutral  technological  change  is  in  progress.  With  the 
shift  from  NHYV's  to  HYV's,  there  is  an  apparent  bias 
towards  a  relatively  more  capital  intensive  technology;  a 
bias  which  encourages  the  use  of  fertilizers,  land  and  other 

capital  inputs  and  discourages  the  use  of  labor. 

2 

The  coefficient  of  determination,  R  ,  indicates 
that  86  percent  of  HYV's  output  variation  is  determined  by 
land,  fertilizer  and  other  current  inputs,  while  for  NHYV's, 
about  84  percent  of  the  output  variation  is  determined  by 
these  same  three  inputs  and  labor. 

1J.  Johnston,  op . ci t . ,  pp .  135-138;  see  also  C.R. 
Frank,  Jr.,  op .cit . ,  pp7  232-3.  An  alternative  procedure 
is  outlined  in  E.O.  Heady  and  D.L.  Dillon,  op .  cit ..  , 
pp.  115-116. 


Table  4.2 


Test  of  Equality  of  Regression  Coefficients 
between  NHYV ? s  and  HYV's,  Study  Area, 


Wet-Season 

1977-78  and 

Wet-Season 

1978-79 

Sum  of  Squared 

Residual 

F- 

F-Ratio 

-Statis¬ 

tics 

Degree  of 
Freedom 

NHYV 

HYV 

Pooled 

5 . 89013 

3 . 85707 

10.94308 

17.15  * 

3.32 

4  and  562 

Note:  NHYV  =  Non  High  Yielding  Varieties, 

HYV  =  High  Yielding  Varieties , 

Pooled  =  NHYV  and  HYV. 

*  =  Significantly  different  at  one  percent  level. 


F-ratio 


Qs/k _ _ _ 

Q 2/  (m  +  n  —  2k) 


where : 

Q  3  =  Q 1  ~  Qz 

Q 1  =  sum  of  squared  residual  of  m  +  n  observation 
Q 2  =  sum  of  squared  of  m  observation  plus 
sum  squared  of  n  observation 


1 


See 


J. 


Johnston  f 


op  „  c  i  t ..  , 


pp„  136-138  * 


Resource  Use  Efficiency 


In  order  to  examine  resource  use  efficiency,  the 

ratio  of  Marginal  Value  Products  (MVP)  to  Marginal  Factor 

Costs  (MFC)  (i.e.,  the  acquisition  cost)  was  examined.  A 

resource  or  input  factor  is  said  to  be  used  most  efficiently 

if  its  MVP  is  equal  to  its  MFC.'^  The  production  functions 

from  Table  4.1  are  used  as  the  basis  of  the  analysis  and 

four  major  inputs  were  considered:  land,  fertilizer,  other 

current  input,  and  labor. 

The  parameter  estimates  for  NHYV's  and  HYV's  were 

considered  separately  since  the  hypothesis  that  there  is  no 

significant  difference  between  these  coefficients  has  already 

2 

been  rejected. 

The  Marginal  Physical  Products  of  the  input  factors 

were  estimated  at  their  geometric  mean  because  the  mean  was 

not  heavily  weighted  by  extreme  values  and  it  gives  conser- 

3 

vative  figures,  as  pointed  out  by  Mason. 

The  geometric  mean  of  the  input  factors  and  corres¬ 
ponding  outputs  are  presented  in  Table  4.3.  The  estimated 
Marginal  Physical  Products  and  the  corresponding  Marginal 
Value  Products  (MPPxi  x  Py)  are  presented  in  Table  4.4.  The 
average  price  of  rice  is  presented  in  Table  4.5.  The  acqui¬ 
sition  cost  of  inputs  is  indicated  in  Table  4.6. 

Resource  use  efficiency  can  be  tested  by  determining 

Duloy,  "Resource  Allocation  and  a  Fitted  Pro¬ 
duction  Function,"  The  Australian  Journal  of  Agricultural 
Economics  Vol.  3(2),  (December  1959). 

^For  the  test  result,  see  Tables  4.1  and  4.2. 

^R.D.  Mason,  Statistical  Techniques  in  Business  and 
Economics  (4th  ed.;  Homewood,  Illinois:  R.D.  Irwin,  Inc.,,  1978). 
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Table  4 , 4 


Relative  Efficiency  of  Factor  Use, 
Non-High  Yielding  Varieties  (NHYV)  and 
High  Yielding  Varieties  (.HYV) ,  Study  Area 


Varieties 

Land 

Labor 

Ferti.l  i.zer 

Current 

Input 

Marginal 

Physical  Product  (in 

Quintals) : 

NHYV 

15.4  5 

0.02 

0 . 63 

0.64 

HYV 

24.94 

— 

0.90 

0 . 83 

Marginal 

Value  Product 

(in  Rupiahs)  :* 

NHYV 

140,919.45 

182.42 

5,746.23 

5,837.44 

HYV 

208,373 .70 

7,519.50 

6,934.65 

*  Example 

:  15.45  x  9, 

see  Table 

121  =  140,919.45.  For 
4.5. 

rice  prices 

63 
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Acquisition  Cost  of  Input  Factors 
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if  the  ratio  of  the  Marginal  Value  Product  relative  to  its 
acquisition  cost  is  significantly  different  from  unity. 

From  these  ratios  one  can  examine  whether  too  much  or  too 
little  of  individual  input  factors  are  being  used.  If  the 
Marginal  Value  Product  is  much  lower  (higher)  than  the 
Marginal  Factor  Cost,  more  (less)  intensive  use  of  the  input 
is  suggested  in  order  to  equate  the  marginal  return  with  its 
factor  cost.^ 

The  results  in  Table  4.7  suggest  a  need  to  employ 
more  new  inputs  such  as  fertilizer,  pesticides,  and  new 
seeds  as  well  as  the  utilization  of  more  marginal  land. 
Conversely,  in  the  case  of  NHYV's,  the  ratio  of  MVP/MFC  for 
labor  is  much  less  than  unity,  suggesting  the  excess  use  of 
labor.  All  of  the  estimated  ratios  are  significantly  dif¬ 
ferent  from  unity  at  the  one  percent  level. 

In  short,  considerable  resource  inefficiency 

apparently  persists  in  the  region  as  a  whole.  For  HYV ' s , 

the  underutilization  of  land,  fertilizer,  and  current  inputs 

is  very  pronounced.  Conversely,  there  is  some  evidence  that 

2 

labor  is  overutilized  despite  the  MPP  >0.  As  such,  the 
null  hypothesis  that  there  are  no  major  resource  use  ineffi¬ 
ciencies  in  the  region  is  rejected. 

These  apparent  inefficiencies  may  well  be  due  to 
data  deficiencies,  risk  and  uncertainty,  input  supply  con¬ 
straints,  or  other  unidentified  characteristics  of  the 

^Duloy,  op . cit . ,  p.  76. 

2 

Schultz,  op. cit;,  p.  52. 
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Table  4.7 

The  Ratio  of  Marginal  Value  Product 
to  Marginal  Factor  Cost 


Varieties 

Land 

Labor 

Fertilizer 

Current 

Input 

NHYV 

1 . 52 

0.36 

5.75 

5.84 

(0.15) 

(0.14) 

(0.97) 

(1.77) 

{10.13}* 

{2.57}* 

{5.93}* 

{3.30}* 

HYV 

2.25 

— >  — 

7.52 

6.93 

(0.26) 

(1.3.5) 

(2.06) 

{8.65}* 

{5.75}* 

{3.36}* 

Notes:  Numbers  in  parentheses  are  the  standard  errors. 

Numbers  in  brackets  are  the  t-values. 

NHYV  =  Non  High  Yielding  Varieties . 

HYV  =  High  Yielding  Varieties . 

*  1  =  significantly  different  from  unity  at  the 

one  percent  level. 

Source:  Table  4.4  and  Table  4.6. 
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region.  The  contrary  findings  of  both  Anderson  and  Dillon1 2 3 4 
2 

and  Schultz  would  also  suggest  that  further  research  is 
desirable . 


Returns  to  Scale 


Table  4.1  presents  the  output  elasticities  of  the 
respective  inputs  ,  ceteris  paribus  .  The  sum  of  the  output- 
elasticities  in  each  regression  indicates  the  return  to 
scale . 

With  a  Cobb-Douglas  production  function ,  the  summa¬ 
tion  of  these  output  coefficients  could  be  less  than  one, 

3 

equal  to  one,  or  greater  than  one.  These  three  features 
indicate  decreasing,  constant,  or  increasing  returns  to 
scale,  respectively. 

In  the  present  analysis,  the  three  possible  kinds 
of  economies  of  scale  are  tested  against  unity,  using  the 

4 

t-test,  as  suggested  by  Heady  and  Dillon."  The  estimated 
sum  of  the  output  elasticities  for  NHYV’s,  HYV 1 s  and 


J.R.  Anderson  and  J„L.  Dillon,  "On  Estimating 
Allocative  Efficiency  in  Cross-Sectional  Analysis  of  Pro¬ 
duction,  "  The  Australian  J ournal  of  Agricultural  Economics , 
Vol.  15(3),  (December  1971),  pp »  146-150. 

2 

Schultz,  op . cit . ,  pp.  36-52. 

3 

Heady  and  Dillon,  op,,  cit .  ,  p.  230;  see  also  D.F. 
Heathfield,  Production  Functions,  Macmillan  Studies  in 
Economics  (Basingstoke,  England:  The  Macmillan  Press  Ltd., 
1971) ,  p.  33 . 

4Heady  and  Dillon,  op cit.  ;  in  this  present  study, 
however,  the  t-test  as  suggested  by  Bernard  Ostle  is  used. 
See  Bernard  Ostle,  op. cit.,  p.  45. 
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all  production  are  1.0,  1.06,  and  1,03,  respectively  (Table 

4.8),  However,  these  results  do  not  significantly  deviate 

from  unity  as  indicated  by  the  t-test.  In  other  words,  the 

nature  of  returns  to  scale  in  Eastern  Indonesian  agriculture 

is  that  of  constant  returns  to  scale. 

These  findings  imply  that  a  one  percent  increase  in 

the  use  of  all  factors  of  production  will  also  cause  output 

to  increase  by  approximately  one  percent.'*'  For  example,  if 

farm  and  all  other  inputs  are  increased  by  one  percent,  total 

production  would  increase  by  one  percent. 

In  short,  on  the  basis  of  the  analysis,  the  null 

hypothesis  of  constant  returns  to  scale  cannot  be  rejected. 

This  result  is  consistent  with  other  studies  of  returns  to 

scale  in  traditional  agriculture,  notably  those  by 

2 

Srivastava,  Nagadevara  and  Heady. 

Intraregional  Analysis 

Factor  Use' 

In  order  to  examine  the  nature  of  the  shift  in  the 
rice  production  function  for  NHYV ' s  to  HYV  ’  s  for  each 
province  (Bali,  NTB  and  NTT),  separate  regressions  for  NHYV  !s 

'"^Heady  and  Dillon,  op ,  cit .  ,  p.  69. 

2 

U.K.  Srivastava,  V.  Nagadevara,  and  E.O.  Heady, 
"Resource  Productivity,  Returns  to  Scale  and  Farm  Size  in 
Indian  Agriculture:  Some  Recent  Evidence,"  The  Australian 
Journal  of  Agricultural  Economics,  Volume  17  (.1)  ,  (April 
1973) ,  p.  47. 


« 
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Table  4 . 8 


Return  to  Scale, 

Study  Area 

Varieties 

The  Sum  of 
Coefficients 

Return  to  Scale 
Indicated  by  the  t- 

test^ 

NHYV ' s 

1.00 

Constant 

HYV  ’  S 

1.06  n”S*1 

Constant 

Pooled 

1.03  n‘S* 

Constant 

Notes : 

NHYV ' s 
HYV' s 
Pooled 

n .  s  . 

=  Non  High  Yielding  Varieties. 

=  High  Yielding  Varieties. 

=  NHYV ?  s  +  HYV  *  s . 

=  not  significantly  different  from  unity. 

Source : 

Basic 

data  in  Table  4. 

1. 

Bernard 

^The  t- 
Ostle , 

-test  follows  the 
op.  cit. ,  p.  45. 

procedure  documented 

by 

and  HYV's  are  compared  with  the  pooled  data  results  for  the  res¬ 
pective  provinces  (Table  4.9)  .  The  F-test,  as  suggested  by 
Johnston,1  is  again  employed  to  determine  if  the  estimated 
input-output  relationships  are  significantly  different  from 
one  another,  as  tabulated  in  Table  4.10, 

The  tests  give  an  F-ratio  of  29,04,  6.11  and  2.91 
for  Bali,  NTB  and  NTT,  respectively.  These  tests  are  signi¬ 
ficant  at  the  one  percent  level  for  Bali  and  NTB  and  at  the 
five  percent  level  for  NTT.  Therefore,  the  results  again 
indicate  that  the  parameter  estimates  associated  with  the 
NHYV  *  s  and  HYV's  are  significantly  different  from  one 
another.  Even  at  the  provincial  level,  a  shift  from  NHYV's 
to  HYV's  has  resulted  in  a  significant  change  in  the  output 
elasticities  of  the  respective  factors  of  production. 

A  more  thorough  assessment  of  the  provincial  input- 
output  relationships  for  rice  suggests  the  following: 

1.  For  the  provinces  of  NTB  and  NTT,  the  general  magnitude 
and  directional  influence  of  virtually  all  of  the 
variables  (excluding  labor)  are  consistent  with  a  priori 
expectations.  By  and  large,  the  role  of  capital  inputs 
(including  land)  increases  in  importance  with  the  intro¬ 
duction  of  HYV's.  The  shift  is  considerable.  Moreover, 

the  explanatory  power  of  the  variables  considered 

2 

(measured  by  the  R  )  is  generally  better  for  the  HYV's 
than  it  is  for  the  NHYV’s.  These  results  are  consistent 
with  the  regional  results. 

1Johnston,  op.cit.,  pp.  136-138. 
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Estimates  of  Production  Function,  by  Varieties,  and  by  Provinces 
Wet-Season  1977-73  and  Wet-Season  1978-79 
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Table  4,10 

Test  of  Equality  of  Regression  Coefficients  Between 
NHYV's  and  11YV 1  s  ,  Provinces  of  Bali,  NTB  and  NTT, 
Wet-Season  1977-78  and  Wet-Season  1978-79 


Sum  of  Squared 

Residuals 

F-Statis- 

Degree 

Provinces 

NHYV 

HYV 

Pooled 

F-ratio 

tic 

of  Freedom 

Bali 

0.58489 

2.01334 

3.63058 

29.04* 

3.78 

3  and  222 

NTB 

2.46889 

0.25433 

3.10158 

6.11* 

3.32 

4  and  176 

NTT 

1.98726 

0.63350 

2.77452 

2.91** 

2.60 

3  and  149 

Notes:  NHYV  =  Non  High  Yielding  Varieties. 

HYV  =  High  Yielding  Varieites. 

Pooled  =  NHYV  and  HYV . 

NTB  =  Nusa  Tenggara  Barat. 

NTT  =  Nusa  Tenggara  Timur. 

*  =  significant  at  1  percent  level. 

**  =  significant  at  5  percent  level. 

Qa/k _ _  1 

Q2/(m  +  n  -  2k) 


Qi  ~  Qi  } 

sum  of  squared  residual  of  m  +  n  observation; 
sum  of  squared  of  m  observation  plus 
sum  squared  of  n  observation. 


F  ratio  = 


where : 

Qa  = 
Qi  = 
Qz  = 


1 


See 


J. 


Johnston,  op.  cit,, 


pp .  136-138. 


2.  Conversely,  in  the  case  of  Bali,  virtually  all  of  the 
parameter  estimates  are  contrary  to  a  priori  expecta¬ 
tions.  The  output  elasticity  associated  with  land 
exceeds  or  approaches  unity,  the  output  elasticity  for 
labor  is  unstable,  and  the  impact  of  additional  current 
inputs  is  negative.  Comparing  NHYV  *  s ,  HYV*s  and  pooled 
data  results  also  suggests  some  further  anomolies;  the 
role  of  capital  (including  land)  seemingly  declines  with 
the  shift  to  HYV’s.  Furthermore,  the  for  HYV’s  is 
lower  than  for  NHYV’s,  again  contrary  to  other  provinces 
and  a  priori  expectations. 

To  resolve  these  apparent  "inconsistencies,"  more 
research  is  highly  desirable.  However,  some  tentative 
explanations  can  be  advanced: 

1.  The  conventional  explanation  of  why  the  directional 

influence  is  contrary  to  a  priori  expectations  is  that 
the  input  is  being  used  too  intensively.  In  this  case, 
the  MPP  is  actually  negative.  The  conflicting  literature 
on  the  MPP  of  labor  in  traditional  agriculture  is  well- 
documented..^  The  negative  sign  denotes  a  negative  mar¬ 
ginal  productivity.  This  could  be  a  result  of  the 
existence  of  an  excessive  labor  supply  in  the  agricul¬ 
tural  sector  due  to  lack  of  employment  opportunities  in 
other  sectors  of  industry. 

1L.G.  Reynolds,  "Agriculture  in  Development  Theory: 

An  Overview,"  in  L.G.,  Reynolds,  Agriculture  in  Development 
Theory  (New  Haven:  Yale  University  Press,  1975),  pp.  11-14. 
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Heady  and  Dillon'*'  point  out  that  the  negative  MPP  for 
human  labor  may  be  due  to  the  fixity  of  family  labor  and 
the  land  tenure  system,  whereby  farmers  actually  purchase 
a  large  proportion  of  their  own  product  through  their 
labor.  However,  it  was  surprising  to  note  that  in  the 
case  of  NHYV ' s ,  in  the  wet-season  1977-79,  the  coeffi¬ 
cient  for  human  labor  was  positive  and  relatively  large. 
The  same  was  noted  in  the  case  of  the  pooled  regression 
analysis . 

2.  A  similar  explanation  can  be  advanced  for  capital  inputs. 

Their  use  may  be  excessive.  Bali  may  have  excessively 

high  irrigation  fees.  At  any  rate,  it  might  be  expected 

that  the  MPP  of  the  limited  irrigation  infrastructure  in 

NTB  and  NTT  would,  ceteris  paribus ,  generally  exceed  the 

MPP  of  the  much  more  adequate  facilities  on  Bali.  This 

2 

idea  was  advanced  by  Prabowo  and  Sayogyo « 

3.  In  the  final  analysis,  however,  the  reliability  of  the 
survey  data  must  be  re-examined.  The  data  for  Bali 
appears  to  be  particularly  suspect.  The  accurate 
measurement  of  on-farm  labor  requirements,  for  example, 
is  obviously  very  difficult.  Similarly,  the  estimation 
procedure  employed  may  have  generated  unstable  parameter 
estimates  because  of  multicollinear ity  and/or  data  mis- 
specification  (see  Appendices  C.4.16  -  C.4.26). 

^Heady  and  Dillon,  op.cit. ,  p„  27. 

2  ... 

Dibyo  Prabowo  and  Sayogyo,  "Changes  m  Rice  Farming 

in  Selected  Areas  of  Asia,  Case  Study  in  Indonesia,"  in 

I . R . R . I . ,  Changes  in  Rice  Farming  in  Selected  Areas  of  Asia 

(Manila:  IRRI ,  1975 ) ,  p .  195. 


4. 


With  respect  to  (3)  above,  it  is  also  important  to  note 
that  the  sample  data  indicate  that  NTT  (which  is  the 
least  developed  province)  had  the  highest  mean  input 
level  of  the  three  provinces  considered  here  (Table 
4.13).  That  is,  the  level  of  inputs  (other  than  land) 
predictably  tends  to  be  proportional  to  farm  size.  This 
is  reflected  in  government  policy;  the  government's  sub¬ 
sidized  credit  to  rice  farmers  is  allocated  on  the  basis 
of  farm  size.^ 

In  short,  about  all  that  is  obvious  is  that  NHYV’s 
and  HYV's  respond  differently  to  the  respective  inputs,  and 
the  nature  of  the  response  varies  between  Bali,  NTB ,  and  NTT. 
There  are  statistically  and  economically  significant  differ¬ 
ences  in  the  fundamental  role  of  land,  labor,  and  capital 
when  using  NHYV ' s  versus  HYV's  in  East  Indonesia,  and  this 
also  varies  within  the  region.  This  is  seen,  not  only 
through  differences  between  parameter  estimates,  but  also 
through  differences  in  the  intercept  term  in  each  regression. 
In  general,  the  larger  the  intercept  term,  the  less  respon¬ 
sive  output  is  to  a  change  in  the  respective  inputs. 

Subsequent  research  should  respecify  the  model  to 
circumvent  these  and  other  possible  biases  in  the  sample 
data . 

■^Most  of  the  farmers  are  dependent  on  subsidized 
government  credit  in  their  rice  farming.  For  the  study 
area,  about  63  percent  of  the  rice  farmers  depend  on  this 
credit  (about  72.37  percent  in  the  province  of  Bali,  59.12 
percent  in  the  province  of  Nusa  Tenggara  Barat,  and  58.71 
percent  in  the  province  of  Nusa  Tenggara  Timur) . 


Resource  Use  Efficiency 

Resource  use  efficiency  at  the  provincial  level  is 
evaluated  by  again  looking  at  the  ratio: 

MPPxi  *  Py 

MFCxi  ^  1 

Estimates  of  MPPxp  are  calculated  at  their  geometric  mean. 
The  provincial  geometric  means  are  tabulated  in  Table  4.11. 
The  corresponding  MPP's  are  indicated  in  Table  4.12. 

In  Bali,  the  MPP  of  land  for  HYVTs  is  higher  than 
the  MPP  of  land  for  NHYV's  by  about  25  percent.  The  same 
result  is  found  for  human  labor  and  fertilizer. 

A  zero  MPP  for  bullock  days,  capital  and  other  cur¬ 
rent  input  indicate  the  apparent  insignificance  of  these 
particular  inputs  in  the  production  process.  In  turn,  this 
would  seemingly  suggest  another  obvious  misallocation  of 
resources  in  Bali.  This  is  similarly  true  of  current  inputs 
for  NHYV's  which  apparently  have  a  negative  MPP.  As  noted 
previously,  however,  these  anomalies  may  prevail  because  of 
data  inconsistencies,  institutional  constraints,  or  numerous 
other  reasons. 

The  MVP  of  each  input  for  each  province  is  presented 
in  Table  4.13.  The  MVP  of  each  individual  input  is  found  by 
multiplying  the  MPP  of  the  respective  inputs  by  the  average 
price  of  rice  per  quintal.,  The  average  price  of  gabah  is 
taken  at  its  geometric  mean,  as  presented  in  Table  4*14, 

The  ratio  of  the  MVP  to  its  acquisition  cost  (See 
Table  4.16)  is  presented  in  Table  4.15.  These  ratios  are 
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tested  against  unity,  using  the  t-test.  The  results  of  the 
t-test  indicate  that  almost  all  the  ratios  are  significantly 
different  from  unity.  Only  a  few  are  not  significantly  dif¬ 
ferent  from  unity,  such  as  capital  flow  and  other  current 
inputs  for  HYV's  in  NTS.  These  findings  suggest  that  there 
are  a  relatively  large  number  of  major  resource  inefficiencies 
in  each  of  the  provinces  in  East  Indonesia.  Although  labor 
and  (to  a  lesser  extent)  land  are  apparently  used  relatively 
efficiently,  other  inputs  are  generally  very  under-utilized, 
with  the  possible  exception  of  current  inputs  in  Bali,  which 
are  seemingly  over-utilized.  These  findings  are  generally 
consistent  with  the  observation  that  the  most  "advanced" 
capital  intensive  agriculture  is  found  in  Bali  whereas  NTT 
has  the  most  "primitive"  agriculture  and  associated  infra¬ 
structure  . 

In  short,  different  levels  of  development  are  seem¬ 
ingly  characterized  by  very  different  kinds  of  resource  in¬ 
efficiencies.  These  apparent  inefficiencies  may  well  be 
correlated  with  social,  cultural,  and  institutional  con¬ 
straints  which  persist  in  the  respective  provinces. 

Returns  t o  Scale 

In  the  first  section  of  this  chapter,  the  analysis 
indicated  that  constant  returns  to  scale  generally  seem  to 
characterize  farms  in  East  Indonesia  *  In  this,  section,  an 
attempt  is  made  to  examine  the  validity  of  this  finding  on 
a  regional  basis.  Returns  to  scale  are  again  indicated  by 


the  sum  of  regression  coefficients,  as  presented  in  Table 


4.9. 

When  the  separate  provincial  results  are  examined, 
constant  returns  to  scale  are  found  in  almost  all  cases. 
However,  for  HYV ' s  in  Bali,  the  summation  of  the  respective 
output  elasticities  is  less  than  unity,  signifying  decreas¬ 
ing  returns  to  scale  (Table  4.17). 

In  the  Bali  case,  two  out  of  three  cases  were  found 
to  be  less  than  one.  Only  one  of  them  is  significantly 
different  from  unity  at  the  10  percent  level,  and  even  this 
is  not  significantly  different  from  unity  at  the  5  percent 
level . 

On  NTB  farms,  a  similar  situation  prevails.  The 
t-tests  indicate  that  they  are  not  significantly  different 
from  unity.  The  same  result  is  found  in  the  case  of  NTT 
farms . 

Thus,  one  can  conclude  that  East  Indonesian  farms 
generally  exhibit  constant  returns  to  scale,  with  the  pos¬ 
sible  exception  of  HYV's  in  Bali.  This  unexpected  finding 
could  be  the  result  of  excluding  one  or  more  inputs  from 
the  analysis.  Other  current  inputs,  capital  flow,  bullock 
labor  and  management  are  all  excluded  from  the  input-output 
relationships  estimated  in  Table  4.9.  The  exclusion  of  these 
inputs  leads  to  under-estimation  of  returns  to  scale."*" 

Before  concluding  that  decreasing  returns  to  scale 
characterize  HYV’s  in  Bali,  additional  studies  are  reconmended . 

‘'‘Heady  and  Dillon,  op .  cit .  ,  p.  230. 
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Production  Variability  Over  Time 


In  the  preceding  two  sections  of  this  chapter,  the 
nature  of  the  production  function  estimates  for  different 
varieties  (NHYVrs  and  HYV's)  were  presented  on  a  regional 
and  intraregional  basis.  This  section  examines  how  the  pro¬ 
duction  function  may  be  changed  over  time,  i.e.  wet-season 
1977-78  versus  wet-season  1978-79.  Table  4.18  presents  the 
estimated  production  function  for  both  seasons  for  the  study 
area  as  a  whole. 

In  order  to  examine  the  shift  of  production  function 
from  NHYV's  to  HYV's  in  the  wet-season  1977-78,  regressions 
I  and  II  were  compared  with  pooled  regression  III.  For 
the  wet-season  1978-79,  regression  coefficients  IV  and  V 
were  compared  to  pooled  regression  VI.  The  equality  of  the 
regression  coefficients  between  NHYV's  and  HYV's  in  each 
year  has  been  tested  using  an  F-test.  The  results  give 
F-ratios  of  9.31  and  21.83  for  1977-78  and  1978-79  respec¬ 
tively.  The  two  F-ratios  are  both  significantly  different 
from  zero  at  the  one  percent  level  (Table  4.19) . 

These  results  imply  that  the  hypothesized  equality 
of  the  regression  coefficients  between  NHYV's  and  HYV's 
should  be  rejected  in  either  year.  The  results  also  dif¬ 
ferences  in  the  slope  coefficients  between  NHYV's  and  HYV's 
production  functions  for  both  seasons. 
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See  J.  Johnston,  op.cit.,  pp .  136-138  . 


Looking  at  relative  factor  contributions,  the  land 


output  elasticity  is  significant  at  the  one  percent  level  in 
all  cases  in  both  periods.  Land  is  consistently  the 
greatest  contributor  to  rice  output  compared  with  the  other 
inputs.  In  the  production  function  for  1977-78,  land  con¬ 
tributes  75.76  percent  for  NHYV's  and  85.43  percent  for 
HYV’s.  The  land  contribution  ranges  from  about  82  percent 
to  86  percent  in  the  wet-season  1978-79. 

The  output  elasticities  of  other  current  inputs  are 
only  significant  at  the  one  percent  level  for  HYV’s.  For 
NHYV's  in  the  wet-season  1978-79,  the  output  elasticity  for 
current  inputs  is  not  significantly  different  from  zero, 
even  at  the  20  percent  probability  level. 

The  human  labor  coefficient  is  significant  only  for 
the  NHYV's  and,  surprisingly,  not  significant  for  HYV’s. 

In  other  words,  once  again  it  seemingly  made  a  zero  contri¬ 
bution  to  the  rice  output  of  HYV's.  Nor  are  the  output 
elasticities  for  bullock  labor  and  capital  flow  significantly 
different  from  zero  in  either  year,  even  at  the  20  percent 
level.  Consequently,  these  two  inputs  are  not  included  in 
the  subsequent  analysis  of  resource  use  efficiency. 

It  must  be  recognized,  however,  that  a  non-signifi¬ 
cant  input  may  not  really  have  a  zero  Marginal  Physical 
Product;  it  may  just  be  very  low.1  This  may  be  especially 
true  in  the  traditional  agriculture  characteristic  of  East 
Indonesia . 

1See  Schultz,  op-.cit. ,  p.  52. 
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An  increase  in  the  constant  term  indicates  a  neutral 
technological  change.  A  neutral  technological  change  is 
also  indicated  by  a  shift  in  the  summation  of  the  output 
elasticities.  Conversely,  a  non-neutral  technological 
change  is  depicted  by  a  variation  of  the  ratio  of  those  out¬ 
put  elasticities  in  the  regression.^ 

In  this  inter-temporal  comparison,  very  little  addi¬ 
tional  information  regarding  the  nature  of  the  technological 
change  which  is  taking  place  is  in  evidence.  As  pointed  out 
previously,  non-neutral  technological  change  is  occurring  as 
farmers  shift  from  NHYV ' s  to  HYV's.  This  is  illustrated  by 
the  intra-year  differences  in  both  the  constant  term  and 
the  respective  output  elasticities.  However,  the  inter-year 
comparisons  do  not  consistently  illustrate  the  dynamics  of 
this  change.  To  capture  this  temporal  shift,  it  is  suggested 
that  future  research:  (a)  employ  sample  data  for  a  longer 

time  frame;  and,  (b)  introduce  climate  and  other  environ¬ 
mental  factors  into  the  analysis. 

The  short  time-frame  also  limits  our  analysis  of 
resource  efficiency  over  time.  Nevertheless,  a  number  of 
observations  can  be  made: 

1.  The  Marginal  Value  Products  of  the  various  inputs  appear 
to  fluctuate  considerably  from  one  season  to  the  next. 

"^Murray  Brown,  On  the  Theory  and  Measurement  of 
Technological  Change  (Cambr idge :  University  Press,  1966), 
p .  39. 
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2.  Irrespective  of  (1) ,  the  ratio  of  Marginal  Value 
Products  to  Factor  Cost  (MVP/FC)  generally  appears  to  be 
greater  than  unity,  except  for  labor.  Once  again,  this 
suggests  that  resource  inefficiencies  persist. 

3.  There  is  some  evidence  that,  ex  post ,  farmers  react 
rationally.  For  example,  in  the  wet-season  1977-78  in 
the  NHYV ' s  case,  the  MVP/FC  ratio  for  labor  was  less 
than  unity.  Thus,  farmers  acted  rationally  by  reducing 
human  labor  inputs  from  169.7  man-days  in  the  wet-season 
1977-78  to  149.3  man-days  in  the  wet-season  1978-79. 

This  rationing  brought  the  Marginal  Value  Product  of 
labor  nearer  to  its  acquisition  cost  in  1978-79.  Fur¬ 
ther  details  are  provided  in  Appendices  C.4.1  to  C.4.4. 

With  respect  to  returns  to  scale  over  time  (see 
Appendix  C.4.7),  the  variations  in  the  sum  of  the  coeffi¬ 
cients  from  year  to  year  are  also  provided.  However,  the 
t-test  again  indicates  variations  are  not  significantly  dif¬ 
ferent  from  unity. 

This  finding  is  consistent  with  the  preceding  ana¬ 
lysis  on  returns  to  scale  on  a  regional  basis  as  well  as  on 
an  intraregional  basis.  There  is  little  doubt  that  constant 
returns  to  scale  generally  characterize  traditional  agricul¬ 
ture  in  East  Indonesia. 
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Summary 

Summary  estimates  of  the  production  functions  for 
both  NHYV  s  and  HYV '  s  in  each  province  over  time  are  pro¬ 
vided  in  Tables  4.20,  4.21,  and  4.22.  The  respective  F-tests 
are  tabulated  in  Table  4.23. 

Final  Comments 

Although  the  evidence  is  not  overwhelming,  the  ana¬ 
lysis  generally  supports  the  following  very  tentative 
conclusions : 

1.  Land,  fertilizer,  and  other  current  expenses  are  prin¬ 
cipal  inputs  in  the . production  of  both  HYV ' s  and  NHYV's. 
Labor,  animal  power,  and  capital  flows  are  not  generally 
very  significant. 

2.  There  is  a  distinct  shift  in  the  input-output  relation¬ 
ship  as  farmers  shift  from  NHYV ' s  to  HYV's.  Most  inputs 
are  used  more  intensively  and  there  is  a  modest  shift 
towards  land  and  other  capital  goods.  That  is,  the 
HYV's  technology  is  modestly  biased  against  labor  but 
this  non-neutral  shift  in  favor  of  capital  is  being 
neutralized  by  the  more  intensive  use  of  all  factors  of 
production . 

3.  Resources  are  used  relatively  inefficiently.  Generally, 
capital  inputs  (including  land),  are  under-utilized; 
labor  inputs  (including  bullock  labor)  are  over-utilized. 
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Table  4,23 

Test  of  Equality  of  Regression  Coefficients 


Provinces  of  Bali,  NTB  and  NTT 

,  1977-78 

and 

1978- 

'79 

Wet 

Sum  of  Squared 

Residual 

F- 

-stati 

s- 

Degree 

Province 

Season 

NHYV 

HYV 

Pooled 

F-ratio 

tics 

of  Freedom 

Bali 

1977-78 

0.45090 

1.27742 

1.97784 

6.85* 

3.78 

3 

CO 

r— 1 

1 

1978-79 

0.15047 

0.28598 

1.50171 

91.53* 

4.98 

2 

and  75 

Nusa 

1977-78 

1.94739 

0.18376 

2.46272 

5.91* 

3.78 

3 

and  114 

Tenggara 

Barat 

1978-79 

0.25157 

0.05735 

0.60490 

18.84* 

4.13 

3 

and  58 

Nusa 

1977-78 

1.60090 

0.20688 

2.02212 

3.87** 

2.68 

3 

and  98 

Tenggara 

Timur 

1978-79 

0.29737 

0.15270 

0.60490 

5.16* 

4.31 

3 

and  45 

Notes : 


NHYV  =  Non  High  Yielding  Varieties 
HYV  =  High  Yielding  Varieties 

Pooled  =  NHYV  plus  HYV 

*  =  significant  at  1  percent  level 

**  =  significant  at  5  percent  level 


F  ratio 


Qs/k _ _ 

Q2/(m  +  n  -  2k) 


where : 

Qs  =  Qi  -  Q2 

Qi  =  sum  of  squared  residual  of  m  +  n  observation 
Q2  =  sum  of  squared  of  m  observation  plus 
sum  squared  of  n  observation 


^See  J. 


Johnston , 


op . ci t  .. , 


pp .  136-138. 
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4 .  Constant  returns  to  scale  generally  characterize  agri¬ 
culture  in  East  Indonsia,  irrespective  of  the  location 
or  technology  employed. 

5.  The  input-output  relationships  for  irrigated  rice  in 
East  Indonesia  are  unique  to  each  variety  and  province 
in  the  region.  Each  season  is  also  characterized  by  a 
unique  input-output  relationship. 

Despite  these  findings  (which  are  consistent  with  a  priori 
expectations),  two  principal  anomalies  persist: 

1.  The  most  perplexing  is  the  empirical  evidence  that  sug¬ 
gests  a  complementary  factor  of  production  has  a  zero 
or  even  negative  Marginal  Physical  Product.  The 
research  on  this  topic  is  already  extensive,  particularly 
with  respect  to  labor For  example,  Heady  and  Dillon 
point  out  that  the  negative  sign  of  human  labor  coef¬ 
ficient  may  be  due  to  the  fixity  of  family  labor  and 
land  tenure.  In  this  situation,  farmers  actually  pur¬ 
chase  a  large  proportion  of  their  own  product  through 
their  labor.  The  negative  human  labor  coefficients  may 
also  be  the  result  of  over-estimating  labor  use  (at 
least  at  the  time  when  the  interviews  were  conducted) . 

A  negative  coefficient  for  human  labor  has  also  been 

2 

reported  in  other  studies. 

Heady  and  Dillon,  op.cit. ,  p »  27 . 

2See  Ibid.;  and  see  also  E.O.  Heady,  "Production 
Functions  from  a  Random  Sample  of  Farms,"  Journal  of  Farm 
Economics,  Vol .  28(4),  (November  1946),  p.  994. 


2.  The  apparent  inefficiencies  in  existing  rc  rce  use 
(which,  in  some  cases,  are  relatively  large)  are  also 
questionable.  Are  farmers  in  East  Indonesia  really  as 
inefficient  as  this  analysis  might  suggest?  Probably 
not,  because  capital  costs  (including  land)  are  likely 
under-estimated,  whereas  labor  costs  are  likely  over¬ 
estimated.  Actual  financial  prices  (rather  than 
indirect  shadow  prices)  were  employed.  In  addition, 
factor  supply  variability,  infrastructure  constraints 
(including  irrigation  facilities),  and  institutional 
constraints  (legal-sccial-cultural)  all  serve  to  in¬ 
directly  alter  the  real  cost  of  production.  These  vari¬ 
ables,  for  the  most  part,  are  ignored.  Finally,  risk 
and  uncertainty  are  not  explicitly  considered  in  the 
analysis.  If  this  factor  is  ignored,  the  ratio  MVP/MFC 
would  logically  exceed  unity.  The  apparent  output  vari¬ 
ability  in  two  consecutive  years  (due  to  climate,  etc.) 
illustrates  the  need  to  explicitly  consider  risk  and 
uncertainty  in  the  analysis,  even  in  a  static  framework.'1' 
At  the  same  time,  it  is  readily  apparent  that  the  sample  data 
constraints,  as  well  as  a  number  of  methodological  limita¬ 
tions,  may  have  impinged  on  the  usefulness  of  the  empirical 
analysis  conducted  in  the  preceding: 

1.  The  sample  data  have  a  number  of  limitations; 

1A  similar  argument  was  made  by  Kazuo  Saito, 

"On  the  Green  Revolution,"  Developing  Economics,  Volume  9(1), 
(March  1971),  pp.  16-30. 
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a)  In  all  likelihood ,  it  was  impossible  to  completely  avoid 
some  errors  or  biases,  particularly  those  due  to  the 
respondents  as  well  as  the  enumerators. 

b)  There  is  a  dearth  of  secondary  data  on  traditional 
small-holder  farms,  which  persists  for  several  reasons. 
Small  scale  holders  are  not  well  organized  and  most 
small  farm  operators  do  not  keep  any  records. 

c)  The  sample  villages  were  purposely  chosen  to  represent 
the  irrigated  rice  areas  in  the  region. 

d)  Only  two  periods  of  wet-season  data  were  collected  due 
to  the  limited  time  and  budget  available. 

The  data  for  Bali  are  particularly  suspect  due  to  the 
result  contrary  to  a  priori  expectations. 

2.  Aside  from  (1),  there  are  also  a  number  of  methodological 
issues  concerning  the  specification  of  variables,  the 
functional  form,  and  the  estimation  technique  employed 
which  deserve  the  attention  of  subsequent  researchers. 

One  issue  surrounds  the  proper  qualifications  of  some  of  the 
variables  already  alluded  to:  risk  and  uncertainty,  climate, 
public  infrastructure  (irrigation  facilities,  extension, 
etc.),  asset  level  (stock  versus  flow),  and  others. 

Another  problem  is  how  to  circumvent  multi-collin- 
earity  amongst  the  independent  variables,  particularly  when, 
by  definition,  the  independent  variables  represent  a 
"package"  of  complementary  inputs.  This  is  exacerbated  by 
official  government  policy  which  ties  subsidized  farm  credit 
and  other  inputs  to  farm  size.  The  extent  of  this  comple¬ 
mentarity  is  indicated  by  the  simple  correlation  coefficients 
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calculated  in  Appendix  C  (Tables  C . 4 . 15-C . 4 , 26 ) .  Simple 

correlation  coefficients  in  excess  of  0*8  (_e.g,,  land  and 

other  current  inputs)  may  generate  unstable  (although 

unbiased  and  efficient)  parameter  estimates*^  At  the  same 

time,  it  has  been  suggested  that  multicoliinear ity  is  not 

really  a  serious  problem  unless  it  is  highly  relative  to  the 

2 

overall  multiple  correlation  for  all  variables.  Using  this 
criterion,  with  multiple  correlation  coefficients  ranging 
from  .85  to  .97,  the  study  estimates  can  at  least  be  accepted 
as  being  efficient.  These  comments  should  help  to  put  the 
empirical  results  in  perspective. 


Heady  and  D  i  1  Ion  ,  op  *cit.»,  PP*  115  3. 36* 

^Lawrence  R.  Klein,  An  Introduction  to  Econometrics, 
(Englewood  Cliffs,  New  Jersey:  Prentice  Hall,  1962),  p,  101. 
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CHAPTER  V 

SUMMARY,  CONCLUSIONS  AND 
POLICY  IMPLICATIONS 

Summary 

This  study  focuses  on  the  small  farm  production 
relationships  for  rice  in  East  Indonesia.  The  production 
function  for  both  NHYV's  and  HYV ' s  is  examined.  Sample  data 
for  three  provinces  were  collected  during  the  wet-season 
1977-78  and  the  wet-season  1978-79.  The  three  provinces 
are:  Bali,  Nusa  Tenggara  Barat  (NTB) ,  and  Nusa  Tenggara 

Timur  (NTT).  In  total,  some  567  farmers  were  interviewed. 

The  principal  objectives  of  the  study  were: 

1.  To  describe  and  analyse  the  pertinent  interrelationships 
which  exist  between  rice  production  (output)  and  the 
various  factors  of  production  (inputs)  for  both  Non-High 
Yielding  Varieties  (NHYV's)  and  High  Yielding  Varieties 
(HYV1 s) . 

2.  To  analyse  the  nature  of  the  shift  in  the  production 
function  from  Non-High  Yielding  Varieties  (NHYV's)  to 
High  Yielding  Varieties  (HYV's). 

3.  To  investigate  resource  use  efficiency  at  the  farm  level 
for  both  Non-High  Yielding  Varieties  (NHYV's)  and  High 
Yielding  Varieties  (HYV's). 
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4 .  To  investigate  the  return  to  scale  in  rice  farming  with 
both  Non-High  Yielding  Varieties  (NHYV's)  and  High  Yield¬ 
ing  Varieties  (HYV’s). 

Thus ,  the  hypotheses  to  be  tested  were  the  follow¬ 
ing: 

1.  That  there  are  statistically  and  economically  significant 
differences  in  the  fundamental  role  of  land,  labor,  fer¬ 
tilizer,  other  current  inputs,  and  capital  when  using 
Non-High  Yielding  Varieties  (NHYV's)  versus  High  Yield¬ 
ing  Varieties  (HYV's)  in  East  Indonesia,  and  that  these 
also  vary  within  the  region. 

2.  That  the  technological  change  is  a  non-neutral  type  and 
is  biased  toward  modern  input  usage  and  less  labor- 
intensive  production  techniques. 

3.  That  there  are  existing  resource  use  inefficiencies  in 
both  High  Yielding  Varieties  (HYV's)  and  Non-High  Yield¬ 
ing  Varieties  (NHYV's) . 

4 .  That  rice  farms  in  East  Indonesia  exhibit  constant 
returns  to  scale  irrespective  of  the  technology  employed. 

The  choice  of  variables  in  the  hypothesized  produc¬ 
tion  relationships  is  based  on.  the  theory  of  production  and 
a  priori  knowledge  of  the  factors  which  appear  to  affect 
rice  production  in  the  study  area.  The  basic  model  is: 

_  -l  -i.  b i v  b 2 v  b 3  b 4  b 5  ^6  n  tt 

Y  —  fc>oX i  X 2  X3  X4  X  5  X  &  ^ 

The  variables  Xi  to  X6  in  the  equation  are  land,  human  labor, 
bullock  labor,  fertilizer,  other  current  inputs,  and  capital 
flow,  respectively. 


I  *  ^  I  li  >a£fl 
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A  Cobb-Douglas  production  model  is  employed  and  the 
analysis  is  conducted  at  three  levels. 

1)  Regional, 

2)  Provincial t 

3)  Temporal. 

Consistent  with  the  hypotheses,  the  analysis  at  each  level 
focused  on  factor  use,  resource  use  efficiency,  and  returns 
to  scale. 

The  resulting  empirical  estimates  indicate  that  land, 
fertilizer,  and  other  current  inputs  (seed,  pesticides,  and 
irrigation  fees)  are  statistically  significant  in  almost 
every  regression.  In  constrast,  human  labor,  bullock  labor 
and  capital  flow  are  significant  in  only  a  few  regressions. 
The  impact  of  these  inputs  varies  between  provinces  and 
varieties.  The  variables  included  in  the  equations  accounted 
for  .80  to  .91  of  total  explained  variation  in  the  estimated 
production  relationships. 

The  nature  of  the  recent  technological  change  in 
rice  production  is  examined  by  looking  at  the  relative  out¬ 
put  elasticities  for  the  respective  sample  farms  (HYV's 
versus  NHYV's).  The  results  indicate  that  the  HYV's  coef¬ 
ficients  are  significantly  higher  than  NHYV's  coefficients. 
From  this  result,  it  was  also  possible  to  conclude  that  non¬ 
neutral  technological  change  is  in  progress.  With  the  shift 
from  NHYV's  to  HYV's,  there  is  an  apparent  shift  toward  a 
relatively  more  capital  intensive  technology;  a  shift  which 
encourages  the  use  of  fertilizers,  land  and  other  current 
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inputs  and  discourages  the  use  of  labor.  The  adoption  of 
the  HYV's  has  shifted  the  production  function  non-neutrally 
upward . 

The  analysis  of  resource  use  efficiency  shows  vary¬ 
ing  tendencies  for  different  groups  of  growers.  NHYV ’ s 
growers,  for  example,  appear  efficient  in  allocating  labor 
resources  but  less  efficient  with  other  resources.  However, 
all  growers  have  apparently  failed  to  allocate  land,  ferti¬ 
lizer,  and  other  current  inputs  efficiently.  The  use  of 
some  inputs  appears  to  be  in  excess  of  the  optimum  level  in 
a  few  instances,  particularly  Bali.  In  most  cases,  however, 
capital  inputs  are  seemingly  under-estimated. 

HYV’s  growers  spend  more  for  modern  inputs  per  hec¬ 
tare  than  the  NHYV's  growers.  The  employment  of  labor 
varies  among  groups  of  growers  among  provinces.  Less  human 
labor  employment  relative  to  output  is  indicated  on  HYV’s  in 
Bali  and  Nusa  Tenggara  Timur,  and  less  bullock  labor  on  HYV's 
in  Nusa  Tenggara  Barat. 

The  analysis  of  farm  scale  indicates  that  eastern 
Indonesian  farmers  generally  exhibit  constant  returns  to 


scale . 
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Conclusions 

The  study  data  enable  the  following  conclusions  to 

be  drawn: 

1.  The  statistically  and  economically  significant  differ¬ 
ences  in  the  fundamental  role  of  land,  fertilizer,  other 
current  inputs,  capital  flow,  and  labor  (including 
bullock  labor)  between  NHYV ' s  versus  HYV’s  satisfy 

a  priori  expectations  in  Nusa  Tenggara  Barat  and  Nusa 
Tenggara  Timur.  By  and  large,  the  role  of  capital 
inputs  (including  land)  increases  in  importance  with  the 
introduction  of  HYV 1 s .  The  shift  is  considerable. 
Moreover,  the  explanatory  power  of  the  variables  con¬ 
sidered  is  generally  better  for  the  HYV ’ s  than  it  is  for 
the  NHYV's. 

2.  In  the  case  of  Bali,  several  parameter  estimates  are 
contrary  to  a  priori  expectations.  The  output  elasti¬ 
city  of  land  approaches  (or  exceeds)  unity,  the  output 
elasticity  of  labor  is  unstable,  and  the  impact  of  addi¬ 
tional  current  inputs  is  negative.  The  role  of  capital 
appears  to  decline  with  the  shift  to  HYV ’ s . 

3.  Land,  fertilizer,  and  other  current  expenses  are  princi¬ 
pal  inputs  in  the  production  of  both  HYV ' s  and  NHYV’s. 
Labor,  animal  power,  and  capital  flows  are  not  generally 
as  important. 

4.  There  is  a  distinct  shift  in  the  input-output  relation¬ 
ship  as  farmers  shift  from  NYYV's  to  HYV’s.  Most  inputs 
are  used  more  intensively  and  there  is  a  modest  shift 
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towards  land  and  other  capital  inputs.  That  is,  the 
HYV's  technology  is  modestly  biased  against  labor  but 
this  non-neutral  shift  in  favor  of  capital  is  being 
neutralized  by  the  more  intensive  use  of  all  factors  of 
production . 

5.  The  inter-temporal  comparison  provides  little  additional 
information  regarding  the  nature  of  the  technological 
change  which  is  taking  place.  As  indicated  above,  non¬ 
neutral  technological  change  is  occuring  as  farmers  shift 
from  NHYV’s  to  HYV's.  This  shift  is  suggested  by  the 
intra-year  differences  in  both  the  constant  term  and  the 
respective  output  elasticities,  rather  than  by  year-to- 
year  differences  over  the  two  year  time  span. 

6.  The  input-output  relationships  for  irrigated  rice  in 
East  Indonesia  are  unique  to  each  variety  and  province 
in  .'the  region.  Each  season  is  also  characterized  by  a 
unique  input-output  relationship. 

7.  Resources  are  used  relatively  inefficiently.  Generally, 
capital  inputs  (including  land)  are  under-utilized; 
labor  inputs  (including  bullock  labor)  are  over-utilized. 
These  apparent  differences  may  well  be  due  to:  data 

def ficiencies;  risk  and  uncertainty;  input  supply  con¬ 
straints;  social,  cultural,  and  institutional  constraints; 
or  other  unidentified  characteristics  of  the  region. 

8.  Constant  returns  to  scale  generally  characterize  agri¬ 
culture  in  East  Indonesia,  irrespective  of  the  location 
or  technology  employed. 


. 
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Policy  Implications 

Knowledge  of  the  parameters  of  the  technical  rela¬ 
tionships  which  determine  resource  allocation  in  agriculture 
would  be  extremely  useful  in  designing  a  national  strategy 
to  achieve  increases  in  agricultural  output.  However,  it  is 
possible  to  summarize  the  many  factors  which  contribute  to 
changes  in  rice  production  in  terms  of  the  changes  in  the 
effective  area  planted,  and  changes  in  yield. 

Some  implications  for  policy  which  can  be  derived 
from  the  results  of  the  study  are: 

1.  The  significant  upward  shift  in  the  production  function 
by  using  HYVfs  instead  of  NHYV's  suggests  that  higher 
production  and  productivity  are  attainable  by  enhancing 
the  rate  of  expansion  of  the  HYV's.  This  can  be  facili¬ 
tated  by  augmenting  the  "package"  of  modern  inputs,  such 
as  fertilizer,  pesticides,  etc.,  with  more  intensive 
extension  services  and  improvement  of  irrigation 
facilities . 

2.  The  empirical  evidence  suggests  that  constant  returns  to 
scale  prevail  in  East  Indonesian  agriculture.  This  finding 
implies  that  a  one  percent  increase  in  the  use  of  all 
factors  of  production  will  also  cause  output  to  increase 
by  approximately  one  percent. 

3.  The  analysis  of  resource  use  efficiency  indicates  a 
number  of  inefficiencies  in  the  use  of  factor  inputs  for 
rice  production  in  East  Indonesia.  This  implies  that  a 
reallocation  of  resources  could  have  a  significant 


108 


impact  on  production.  However ,  the  improvement  of  the 
quality  of  factors  of  production,  specifically  the  wider 
use  of  HYV f  s ,  seems  to  be  a  more  appropriate  strategy  for 
increasing  rice  production  in  East  Indonesia. 

4.  The  increase  in  expenditures  for  the  new  rice  techno¬ 
logy  shows  an  increasing  awareness  of  East  Indonesian 
farmers  of  the  importance  of  adopting  modern  inputs. 

The  increase  in  the  mean  expenditures  for  modern  inputs 
seem  to  be  the  result  of  a  "package"  of  modern  inputs 
available  to  farmers.  Making  available  low-cost  inputs 
at  the  farm  level  encourages  adoption  of  new  rice  tech¬ 
nology.  However,  the  extent  to  which  production  gains 
have  been  due  to  good  programs  or  good  weather  is  not 
resolved  by  data  presented  here. 

5.  The  new  rice  technology  is  responsive  to  reliable  water 
supplies.  Thus,  a  development  of  irrigation  systems  is 
a  prerequisite  to  the  introduction  and  application  of 
modern' rice  technology  and  to  increased  land  productivity. 
The  further  improvement  in  irrigation  may  also  create 
the  potential  for  an  additional  crop. 

6.  The  existence  of  an  excess  labor  supply  is  indicated  by 
its  negative  or  low  marginal  productivity.  The  negative 
marginal  productivity  of  human  labor  may  be  due  to  the 
fixity  of  family  labor  and  land  tenure.  In  this  situa¬ 
tion,  farmers  actually  purchase  a  large  proportion  of 
their  own  product  through  their  labor.  Possible  means 
to  resolve  this  problem  include  opening  up  new  land  for 
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agriculture ,  and  the  accompanying  development  of  more 
irrigation  facilities. 

The  negative  human  labor  coefficients  may  also  be  the 
result  of  over-estimating  labor  use.  This  and  related 
data-based  explanations  suggest  care  is  needed  in  policy 
prescription  and  that  significant  pay-offs  may  exist  to 
further  refinements  of  data  concerning  input  usage  and 
costs  of  inputs. 

Need  for  Future  Research 

Considerable  empirical  work  has  been  done  on  produc¬ 
tion  function  estimates  for  developing  countries.  Most  of 
these  studies  focus  on  the  analysis  of  factor  use,  techno¬ 
logical  change,  resource  use  efficiencies,  and  return  to 
scale.  The  studies  are  mostly  local  in  nature,  thus  cannot 
be  used  as  representative  of  the  country  as  a  whole. 

In  a  country  like  Indonesia,  which  is  predominantly 
agricultural  with  rice  as  a  staple  food,  frequent  assess¬ 
ments  of  factor  use  both  at  the  farm  level  and  on  experi¬ 
mental  stations  are  recommended.  Such  exercises  require 
reliable  empirical  knowledge  about  the  degree  of  responsive¬ 
ness  of  particular  input  factors.  Such  information  can  also 
assist  in  assessing  the  extent  to  which  production  gains  are 
due  to  weather  or  to  the  effectiveness  of  a  variety  of 
production-oriented  public  programs. 

In  short,  a  need  for  further  research  along  the 
lines  of  this  study  is  suggested.  To  capture  the  temporal 
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shift  of  production  relationships  it  is  suggested  that 
future  research:  (a)  employ  sample  data  for  a  longer  time 

frame;  and  (b)  introduce  climate  and  other  environmental 
factors  into  the  analysis.  However,  a  clearly  defined 
framework  is  needed  to  minimize  the  effect  of  sample  data 
errors  and  biases,  due  to  the  response  of  sample  farmers  or 
to  enumerators . 


Ill 
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Appendix  A. 2.1 


Balance 

of  Trade 
(U.S. 

in  Indonesia,  1950 
$1  million) 

-1975 

Year 

Including 

Oil 

Exclusing 

Oil 

Export 

Import 

Balance 

Export 

Import 

Balance 

1950 

799.7 

439.0 

+ 

360.7 

652.6 

407.4 

+ 

245.2 

1951 

1290.9 

870.8 

+ 

420.1 

1106.5 

835.1 

+ 

271.4 

1952 

934.3 

947.8 

- 

13 . 5 

743.0 

898.1 

— 

155.1 

1953 

840.2 

764.7 

+ 

75.5 

635.6 

712.2 

- 

76.6 

1954 

866 . 5 

629.3 

+ 

237.2 

639.4 

583.4 

+ 

56.0 

1955 

945.5 

631.1 

+ 

314.4 

729.7 

571.0 

+ 

158.7 

1956 

926.2 

860.1 

+ 

66.1 

670.9 

799.7 

- 

128.8 

1957 

954.4 

803.3 

+ 

151.1 

651.6 

720.2 

- 

68.6 

1958 

790.7 

544.1 

+ 

246.6 

475.5 

484.3 

- 

8.8 

1959 

931.0 

451 . 9 

+ 

449.1 

645 . 3 

436.6 

+ 

208.7 

1960 

840.8 

577.7 

+ 

263.1 

620.0 

551.9 

+ 

68.1 

1961 

788.2 

796.2 

— 

8.0 

527.3 

746.6 

*- 

219.3 

1962 

663.7 

647.0 

+ 

16.7 

447 . 9 

608.0 

- 

160.1 

1963 

697.8 

521.4 

+ 

176.4 

429.1 

489.8 

— 

60.7 

1964 

724.2 

679  .9 

+ 

44.3 

457.7 

671.6 

- 

213.9 

1965 

707.7 

694.7 

+ 

13.0 

435.7 

682.1 

— 

246.4 

1966 

678.7 

526.7 

+ 

152.0 

475.3 

519.2 

- 

43.9 

1967 

665.4 

649.2 

+ 

16.2 

425 . 8 

636.6 

- 

210.8 

1968 

730.7 

715.8 

4- 

14.9 

433.2 

709.7 

- 

276.5 

1969 

853.7 

700.7 

+ 

73.0 

470.8 

769.8 

- 

299.0 

1970 

1108.1 

1001.5 

- 

106.6 

661.8 

986.8 

- 

325.0 

1971 

1233.6 

1102.8 

+ 

130.8 

755.7 

1082.4 

- 

326.7 

1972 

1777.7 

1561.7 

+ 

216.0 

864 . 6 

1531.4 

- 

666.8 

1973 

3210.0 

2729.1 

+ 

481.7 

1602.1 

2685.3 

- 

1083.2 

1974 

7426.3 

3841.9 

+3584.4 

2214.9 

3658.9 

— 

1444.0 

1975 

7102.5 

4769.8 

+2332.7 

1791.7 

4516.3 

— 

2724,6 

Biro  Pusat  Statistik,  Statistical  Pocket  Book  of 
Indonesia,  Jakarta,  1976,  p.  175. 


Source : 
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Petroleum  Exports,  Indonesia 
1965  -  1974 


Year 

Quantity 

Value 

(000  ton) 

(million  U.S.  $) 

1965 

13,100.3 

175.2 

1966 

11,197.8 

144.6 

1967 

14,900.9 

192.4 

1968 

19,704.5 

258.6 

1969 

25,504.6 

3  3  3.0 

1970 

31,038.4 

408.5 

1971 

34,022.4 

441.4 

1972 

40,706 . 6 

833.6 

1973 

49,438.1 

1,382.5 

1974 

54,634  .8 

4,680.3 

Government  of  Indonesia,  Statistical 
Year  Book,  1975,  Jakarta  1976,  Table 
XI.  1.21,  p.  729  . 


Source : 
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Area,  Production,  and  Yield  of  Rice 
in  Indonesia,  1968  -  1975 


Year 

Harvested 
Area 
(000  ha) 

Yield 

(ton/ha) 

Production 
(000  tons) 

1968 

8,021 

1.45 

11,666 

1969 

8,014 

1.54 

12 , 353 

1970 

8,135 

1.62 

13,451 

1971 

8,324 

1.65 

13,723 

1972 

7,897 

1 . 67 

13,182 

1973 

8,403 

1.74 

14 , 607 

1974 

8,537 

1.81 

15,452 

1975 

8,620 

1.80 

15,519 

Average 

Annual 

Increase 

1 .2% 

3 . 3% 

4 .8% 

Source:  Adopted  from  Biro  Pusat  Statistik, 

Statistical  Pocket  Book,  Indonesia, 
Jakarta,  various  years. 
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Availability  of  Rice,  Population  and  Price 
of  Rice  in  Indonesia,  1968  -  1975 


Year 

Production 
and  Imports 
(000  tons) 

Population 

(000) 

Per  Capita 
Availability 
(kgs) 

Price 

(Rps/ 

kg) 

1968 

12,152 

112 , 348 

108.2 

12.40 

1969 

12,591 

114,880 

109.6 

36.90 

1970 

13,775 

117,469 

117 . 3 

42.60 

1971 

13,843 

120,149 

115.2 

40 .80 

1972 

13,517 

123,115 

110.0 

49.90 

1973 

16,470 

126,088 

131.1 

76.50 

1974 

16,584 

129,083 

128.5 

81.70 

1975 

16,211 

132,104 

122.7 

98.30 

Biro  Pusat  Statistik,  Statistical  Pocket  Book, 
Jakarta,  various  years. 


Source : 
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Appendix  A. 2. 5 

Recommended  Bimas  Credit  Package 
Indonesia,  Selected  Years 


Input 

HYV 

NHYV 

Quantity 

Value 

Quantity 

Value 

Wet  Season  1971-72^ 

(Rph) 

in  kind 

(Rph) 

urea  fertilizer 

200  kgs. 

5,320 

100  kgs. 

2,660 

TSP  fertilizer 

45  kgs. 

1,200 

35  kgs. 

990 

insecticide 

2  liters 

2,350 

2  liters 

2,350 

zinc  phosphide 

100  kgs. 

50 

100  kgs. 

50 

total 

— 

8,920 

• — 

6,050 

in  cash 

sprayer  rent 

— 

600 

— 

600 

seeds 

— 

1,000 

— 

0 

intensification  cost 

— 

3,500 

— 

3,500 

total 

— 

5,100 

— 

4,100 

total  credit 

— 

14,020 

— 

10,150 

Wet  Season  1974-75^ 

seed 

25  kgs. 

1,000 

— 

— 

urea  fertilizer 

200  kgs. 

16,000 

150  kgs. 

12,000 

TSP  fertilizer 

100  kgs. 

8,000 

75  kgs. 

6,000 

insecticides 

2  liters 

1,800 

2  liters 

1,800 

spraying 

2,000 

2,000 

cost  of  living 

3,000 

3,000 

total  credit 

31,000 

25,800 

The 


I 


^I.R.R.I.,  Change  in  Rice  Fanning  in  Selected  Areas  of  Asia, 
.R.R.I.,  1975,  p.  190. 

^Department  of  Agriculture  of  Indonesia,  Unpublished  paper, 


1975. 


« 
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Appendix  A. 2. 6 

Agricultural  Production  in  Indonesia,  1973  -  1975 

(000  tons) 


Percentage  Change 

Commodity 

1973 

19  74a 

1975 

1973-4  1974-5 

Main  Foods 


Rice 

14,607 

15,276 

15,342 

4.6 

0.4 

Maize 

3,690 

3,011 

2,638 

-18.4 

-12.4 

Cassava 

11,186 

13,031 

12,323 

16.5 

-5.4 

Sweet  Potatoes 

2,387 

2,469 

2,478 

3.4 

0.4 

Soybeans 

541 

589 

563 

8.9 

-4.4 

Peanuts 

290 

307 

330 

5.9 

7.5 

Other  Foods 

Fish  -  sea 

886 

949 

994 

7.1 

4.7 

-  inland 

393 

395 

403 

0.5 

2.0 

Meat 

379 

403 

433 

6.3 

7.6 

Eggs 

81 

98 

126 

21.0 

28.4 

Milkb 

35 

57 

51 

63.0 

-10.9 

Vegetables 

2,259 

2,579 

2,015 

12.4 

-21.9 

Fruit 

4,249 

5,179 

5,169 

21.9 

-0.2 

Other  Crops 


Rubber 

845 

818 

823 

-3.2 

0.6 

Palm  Oil 

289 

347 

374 

20.1 

7,8 

Copra 

1,237 

1,422 

1,461 

15.0 

2.7 

Cof  fee 

150 

158 

159 

5 . 3 

0 . 6 

Tea 

67 

65 

74.5 

-3.0 

14.6 

Cloves 

22 

15 

16.1 

-31.8 

7 . 3 

Pepper 

29 

27 

27 

-6.9 

0 

Tobacco 

80 

n .  a . 

n .  a . 

n .a . 

n .  a . 

Sugar 

1,009 

1,210 

1,257 

19.9 

3 . 9 

Cotton 

2.7 

6.7 

5.2 

14 . 8 

-22.4 

Teakwoodc 

276 

620 

660 

—  8.3 

6 . 5 

Jungle  woodc 

25,124 

22,660 

18,330 

-9 . 8 

-19.1 

a 


Revised 


Thousand  Litres 


c  Thousand  m^ 

Source:  Calculated 

Indonesia , 


fr°m  Statistical  Pocket  Book  of 
Jakarta ,  1976. 
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Appendix  A. 2.1 

Size  Distribution  of  Farms, 
Indonesia,  1973 


Region 

Percentage  of  Farms  by 

Size  (hectare) 

Less  than 

0 . 5 

0.5 

to  1.0 

1.0 

to  5.0 

5 . 0  and 

over 

Total 

Java 

57.42 

24.82 

17.30 

0.46 

100.00 

Sumatra 

28.80 

26.04 

41.88 

3.27 

100.00 

Kalimantan 

22.07 

20 . 70 

4  3.33 

13.80 

100.00 

Sulawesi 

25.44 

24.45 

46.70 

3.42 

100.00 

Other  Islands 

31.10 

23.33 

41.70 

3.87 

100.00 

Average 

45.64 

24.73 

27.49 

2.14 

100.00 

Source:  Anne  Booth  and  R.M.  Sundrum,  "The  1973  Agricultural 

Census,"  BIES,  Vol.  Ill  (July  1976):?.  94. 
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APPENDIX  B 


LITERATURE  REVIEW 

Introduction 

Considerable  research  has  already  been  devoted  to  a 
socio-economic  evaluation  of  the  new  rice  technology  in 
Asia.  The  general  impact  of  the  "green  revolution"  in  the 
third  world  is  well  documented  by  Sen.'*'  Yet,  despite  its 
apparent  success,  a  number  of  questions  are  still  unresolved. 
For  example,  a  whole  host  of  questions  relate  to  the  farm 
production  characteristics  of  the  new  HYV ' s  in  outlying 
regions.  Are  they  more  susceptible  to  diseases  and  pests? 

Or,  with  less  potential  factor  substitution,  is  the  farmer 
subject  to  more  risk  with  HYV's?  More  risk  could  also  reduce 
resource  efficiency  levels. 

Nor  is  it  readily  apparent  how  this  new  technology 
has  altered  relative  factor  use.  Has  it  been  biased  to¬ 
wards  either  capital  or  labor?  Or,  in  other  words,  have  the 
HYV's  actually  contributed  to  the  out-migration  from  agri¬ 
culture? 

In  addition,  unique  demand  characteristics  for  HYV's 
may  also  affect  farm  viability.  For  example,  if  grain 

1S.  Sen,  Reaping  the  Green  Revolution,  (New  Delhi: 
Tata  McGraw-Hill  Publishing  Co.,  1975). 
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quality  is  inferior,  how  does  this  ultimately  affect  pro¬ 
ducers  of  HYV's?  And  finally,  one  major  concern  has  been 
the  possibility  that  HYV's  benefit  larger  farmers  relatively 
more  than  smaller  farmers.  Because  larger  farmers  generally 
have  greater  access  to  capital,  their  capacity  to  exploit 
the  benefits  of  HYV's  would  seemingly  be  somewhat  greater. 
Furthermore,  if  the  technology  is  more  applicable  to  larger 
units,  larger  farm-units  would  become  more  prevalent, 
adversely  affecting  traditional  land  tenure  patterns. 

In  fact,  social  tension  has  increased  in  some  parts 
of  the  third  world  because  of  widening  income  disparities 
between  regions  and  between  groups  within  regions.  Has  the 
spread  of  HYV's  actually  contributed  to  this  undesirable 
social  phenomena?^ 

In  short,  a  number  of  specific  issues  are  of  parti¬ 
cular  relevance  with  respect  to  the  present  study: 

1.  How  has  the  new  technology  affected  aggregate  production 

2 

in  traditional  agriculture? 

2.  Has  real  farm  income  increased  and  has  the  income  dis¬ 
tribution  become  more  or  less  equal  as  a  consequence  of 
adopting  the  new  technology? 

3.  What  is  the  nature  and  magnitude  of  the  shifts  in  the 
production  function?  Has  technological  change  at  the 

Sen,  op.cit. ,  p.  3. 

^ Traditional  agriculture  is  farming  based  wholly 
upon  the  kinds  of  factors  of  production  that  have  been 
used  by  farmers  for  generations.  See  T.W.  Schultz,  Trans- 
forming  Traditional  Agriculture,  (New  Haven:  Yale  Univer¬ 
sity  Press,  1964),  p.  3. 
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farm  level  been  neutral,  or  has  it  been  biased  towards 
either  labor  or  capital? 

4.  Are  the  adoptions  of  the  new  technology  more  efficient 
in  allocating  their  scarce  resources  than  the  non¬ 
adopters? 

5.  What  are  the  consequences  of  the  new  technology  with 
respect  to  farm  scale,  and  does  farm  size  change  as  a 
consequence  of  the  new  technology? 

The  primary  purpose  of  the  following  discussion  is 
to  identify  some  of  the  principal  studies  conducted  in  Less 
Developed  Countries  which  have  addressed  one  or  more  of 
these  issues. 

Production  Characteristics 

There  does  not  seem  to  be  much  doubt  that  production 
levels  are  much  higher  with  HYV's  than  they  are  with  tradi¬ 
tional  varieties.  For  example,  Parthsarathy  and  Prasad1 
found  in  a  study  of  rice  production  in  Andhara  Pradesh, 
India,  that  during  the  wet-season  1971-72  and  the  dry-season 
1972,  the  productivity  of  HYV's  was  substantially  higher  than 
local  varieties.  The  yield  of  HYV's  averaged  about  32.5 
percent  more  during  the  wet-season  and  82  percent  more 
during  the  dry-season. 

1B.  Parthsarathy  and  D.S.  Prasad,  "Response  to  and 
Impact  of  H.Y.V.  Rice  According  to  Land  Size  and  Tenure  in  a 
Delta  Village  Andhara  Pradesh,  India,"  Developing  Economics, 
Volume  12(1),  (1974):  182-198. 


' 


Five  years  after  the  IRRI  (International  Rice 
Research  Institute)  was  established.  Barker  and  Quintana‘S 
conducted  a  survey  on  IR8-rice  varieties  in  Laguna, 
Philippines.  At  the  farm  level,  they  concluded  that  the 
yield  of  IR8  varieties  averaged  4.8  tonnes,  while  local 
varieties  averaged  only  2.4  tonnes  per  hectare. 

Those  results  have  also  been  supported  by  Evenson's^ 
cross-sectional  study  of  12  Asian  and  Middle-Eastern  coun¬ 
tries  during  1948-71.  This  study  reaffirms  that  the  HYV 1 s 
have  contributed  significantly  to  increased  production  and 
productivity  in  the  Less  Developed  Countries  during  the 
last  two  decades.  Yet  the  author  is  also  careful  to  point 
out  that  most  of  the  studies  are  local  in  nature  and,  thus, 
cannot  be  used  to  assess  the  relative  advantages  of  HYV 1 s 
for  entire  regions  or  countries. 

Income  Changes 

A  number  of  regional  studies  have  also  been  con¬ 
ducted  to  ascertain  the  real  impact  of  the  HYV's  on  farmers' 

net  incomes  and  its  distribution  among  factors  of  production 

3  ... 

For  example.  Barker  and  Quintana,  m  a  Philippine  study, 
concluded  that  the  net  value  of  HYV's  to  the  farmer  ranged 
from  895  to  1,109  pesos  for  the  respective  varieties. 

^Randolf  Barker  and  E.U.  Quintana,  "Studies  of  Re¬ 
turns  and  Costs  for  Local  and  High  Yielding  Rice  Varieties," 
The  Philippines  Economic  Journal,  Vol.  7(2),  1968:  155. 

2 

R.  Evenson,  "The  Green  Revolution  m  Recent  Develop 
ment  Experience,"  American  Journal  of  Agricultural  Economics 
Vol.  56(2),  (May  1974):  387-394. 

^Barker  and  Quintana,  op . cit . ,  p.  156. 


. 
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This,  of  course,  suggests  that  the  net  Value  Marginal 
Product  of  the  new  technology  is  higher  than  that  of  the  old 
technology.  The  study  by  Tjatera1  for  the  period  1970-72 
for  Indonesia,  for  example,  indicated  that  HYV's  of  rice 
gave  a  gross  return  of  Rp.  2,955  for  every  Rp.  1,000  spent 
on  production  compared  to  Rp.  2,590  for  NHYV's. 

Similar  results  were  obtained  by  Bhati  with  respect 
to  high  yielding  rice  varieties  in  Malaysia.  The  study  is 
devoted  to  a  comparison  of  "continuous"  and  "discontinuous" 
plantings  of  HYV's  (IR.5) .  .  Bhati  found  that  continuous 
use  of  HYV's  yielded  M$  1,244  per  hectare  whereas  discon¬ 
tinuous  use  yielded  only  M$  647  per  hectare. 

3 

Sujono  used  data  from  sample  farmers  m  eight 
villages  in  central  Java  during  1968-69  and  1973-74,  and 
concluded  that  due  to  the  increasing  adoption  of  the  new 
paddy  production  technology,  average  farm  income  increased, 
income  inequalities  were  reduced  and  a  number  of  employment 
opportunities  were  generated. 

4 

Similarly,  a  study  by  Chourasia  and  Singh  in  India, 


I.  Wayan  Tjatera,  "Impact  of  New  Rice  Varieties  on 
Farmers*  Incomes  in  Indonesia,"  Term  Paper,  In  L.  Bauer 
(Instructor),  Advanced  Farm  and  Ranch  Management,  (January  - 
April  1979)  :  183  . 

2  ...... 

U.N.  Bhati,  "Use  of  High-Yielding  Rice  Varieties 

in  Malaysia,"  Developing  Economics,  Volume  13(2),  (Tokyo, 

1975) :  187-207T 

3 

Irian  Sojono,  "Growth  and  Distributional  Changes  of 
Income  in  Paddy  Farms  in  Central  Java,  1968-74,"  Bulletin  of 
Indonesian  Economic  Studies,  Vol.  12(2),  (July  1976):  80-89. 

4R.R.  Chourasia  and  V.N.  Singh,  "Economics  of  Local 
and  High  Yielding  Varieties  of  Paddy  and  Wheat  in  Panagar 
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in  1968-69,  showed  that  net  returns  for  HYV's  were  about 
225  percent  higher  than  for  local  varieties.  At  the  same 
time,  it  is  evident  that  a  specific  technology  can  only  be 
successfully  applied  in  a  specific  environment.  The  HYV's, 
for  example,  cannot  be  introduced  successfully  where  irriga¬ 
tion  facilities  are  poor  or  water  supply  is  not  adequately 
controlled.  This,  of  course,  implies  that  the  new  techno¬ 
logy  gives  great  advantages  to  particular  regions  or  farmers 
who,  in  some  cases,  are  already  relatively  favored.  in  this 
case,  one  should  realize  that  the  unequal  access  to  techno¬ 
logy  improvement  is  not  primarily  due  to  the  technology 
adoption  process  but  rather  to  the  technology  development 
process. 

Market  imperfections  also  restrict  access  of  small 
peasants  to  many  factor  markets,  notably  credit.'*'  Landlords, 
on  the  other  hand,  can  easily  obtain  capital  in  the  organized 
credit  market  and  have  ready  access  to  Commercial  Banks  out¬ 
side  the  farming  locality.  However,  small  farmers  turn  to 
money-lenders  who  charge  high  interest  rates  because  of  the 
risks  of  default  and  lack  of  collateral.  With  some  excep¬ 
tions,  government  credit  institutions,  as  well  as  interna¬ 
tional  financial  institutions,  have  generally  been  regarded 
as  less  sympathetic  to  small  farmers.  For  example,  in  a 
descriptive  analysis  of  the  economic  and  social  effects  of 

Village  of  Malay  Pradesh,"  Indian  Journal  of  Agricultural 
Economics ,  Volume  27(1),  ( January-March  1972):  93-98. 

^IRRI,  Change  in  Rice  Farming  in  Selected  Areas  of 
Asia,  (Los  Banos,  Philippines,  1975). 


- 
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. 


132 


the  new  technology  in  a  delta  village,  Andhra  Pradesh, 

India,  Parthasarathy  and  Prasad,^-  reported  that:  (a)  there 
was  no  evidence  of  reduced  concentration  of  land  during  the 
period  1964-1965  and  1971-1972;  and,  (b)  although  there  was 
very  little  evidence  that  the  level  of  living  of  smaller 
farmers  had  deteriorated,  the  relative  income  distribution 

appeared  to  have  worsened. 

2 

Katar  Singh  analysed  the  Aligargh  farming  district 
of  Uttar  Pradesh,  India,  however,  and  concluded  that: 

(a)  in  the  period  of  1963-64  to  1968-69,  there  was  a  decline 
in  farm  income  inequality  in  the  district;  (b)  the  new 
agricultural  technology  had  a  significant  impact  on 
year-to-year  differences  in  farm  income  inequality;  and, 

(c)  the  average  farm  income  was  negatively  correlated  with 

farm  income  disparities  in  the  district. 

3 

Similarly,  Johl  examined  changes  in  agricultural 
employment  in  Pubjab  State,  India,  between  1956-66 
(representing  the  pre-green  revolution  conditions)  and 
1970-71  and  concluded  that  "...the  proportion  of  farmers 

^Parthsarathy  and  Prasad,  op . cit ♦ ,  pp.  182-198. 

2 

K.  Singh,  "The  Impact  of  New  Agricultural  Techno¬ 
logy  on  Farm  Income  Distribution  in  the  Aligarph  District 
of  Uttar  Pradesh,"  Indian  Journal  of  Agricultural  Economics, 
Volume  28(2),  (April-June  1973):  1-11. 

3S.S.  Johl,  "Gains  of  the  Green  Revolution:  How 
They  Have  been  Shared  in  Punjab,"  The  Journal  of  Development 
Studies,  Volume  11(3),  (April  1975):  178-189. 


in  low  income  groups  has  declined  and  a  large  percentage  of 
them  have  moved  up  the  ladder.  The  green  revolution,  under 
the  present  socio-economic  structure  of  Punjab,  has  thus 
yielded  widespread  benefits  to  all  sections  of  the  rural 

ety  and  most  of  the  concern  expressed  about  income  dis- 
£  ities  on  a  theoretical  basis  is  not  validated  by  the 
actual  facts." 

Swenson'*'  also  reported  that  the  total  income  of  all 
agricultural  households  moved  slightly  towards  a  more  equal 
distribution  between  1965-66  and  1970-71  in  Tanjavur 
District,  South  India.  However,  the  change  was  marginal 
and  could  not  be  considered  a  major  shift. 

2 

An  entirely  different  view  was  expressed  by  Smith 
regarding  the  impact  of  the  new  seeds  in  Bangladesh. 
Employing  a  linear  programming  technique,  he  predicted  that 
"inevitable  imbalances  in  class  and  regional  access  to 
scarce  inputs  will  accelerate  on-going  processes  of  land 
agglomeration  and  add  to  the  vast  pool  of  the  landless 
proletariat . " 


^C.G.  Swenson,  "The  Distribution  of  Benefits  from 
Increased  Rice  Production  in  Tanjavur  District,  South  India, 
Indian  Journal  of  Agricultural  Economics,  Volume  3(1), 

( January-March  1976):  1-22. 

2D.V.  Smith,  "New  Seeds  and  Income  Distribution  in 
Bangladesh,"  The  Journal  of  Development  Studies,  Volume  11 
(2),  (January  1975):  162-185. 
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Technological  Change 

How  has  the  green  revolution  affected  labor  use? 
One  study  dealing  with  the  evaluation  of  the  nature  and  mag¬ 
nitude  of  shifts  in  the  production  function  from  the  old  to 
HYV's  was  conducted  by  Sidhu.'*'  He  made  a  separate  estimate 
of  the  Cobb-Douglas  production  function  for  old  and  new 
wheat  varieties  in  Indian  Punjab.  After  testing  the  equal¬ 
ity  of  the  coefficients  of  the  two  regressions  using 
covariance  analysis,  he  concluded  that  the  technical  change 
had  been  neutral  in  character.  The  output  elasticities  with 
respect  to  various  inputs  were  the  same  in  separate  regres¬ 
sions  for  both  old  and  new  wheat.  However,  he  found  that  the 
intercept  term  for  new  wheat  was  higher  by  some  22.85  per¬ 
cent.  This  apparent  shift  implied  that  these  new  wheat 

2 

varieties  simply  gave  relatively  more  output  per  unit  of  input. 
Accordingly,  Sidhu  points  out  that  the  "green  revolution" 
has  been  able  to  absorb  labor  because  of  aggregate  produc¬ 
tion  increases,  despite  its  increased  use  of  capital.  The 
accurate  assessment  of  technological  change,  however,  is 
generally  dependent  on  both  the  form  of  the  production  func¬ 
tion  employed  and  the  sensitivity  of  the  estimating  tech¬ 
niques  used. ^ 

^S.S.  Sidhu,  "Economics  of  Technical  Change  in  Wheat 
Production  in  Indian  Punjab,"  American  Journal  of  Agricul- 
tural  Economics ,  Volume  56(2),  (May  1974):  217-228. 

2See  also  Murray  Brown,  On  the  Theory  and  Measure¬ 
ment  on  Technological  Change,  (Cambridge:  Cambridge  Uni¬ 
versity  Press ,  1966 ) ,  p .  39. 

2 Jack  H.  te  Kloot  and  Jock  R.  Anderson,  "Estimation 
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Resource  Efficiency 

At  the  same  time,  a  great  number  of  studies  have  been  con¬ 
ducted  which  focus  on  resource  efficiency  in  agriculture  in 
Less  Developed  Countries,  most  of  which  indicate  that  only 
small  inefficiencies  are  apparent.  For  example,  Saini,1  in 
his  study  of  the  Uttar  Pradesh  and  Punjab  area  of  India, 
argues  that  the  inefficient  use  of  fertilizer  is  caused  by 
unpredictable  factors  such  as  excessive  rainfall.  He  also 
notes  that  the  MVP  of  land  tends  to  decrease  as  farm  size 
increases.  However,  with  respect  to  the  MVP  of  labor,  it 

generally  tended  to  approximate  the  existing  wage  rate. 

2 

In  the  mid-fifties,  Hopper  also  conducted  a  study 
on  allocative  efficiency  in  an  eastern  Uttar  Pradesh  village. 
This  earlier  study  also  concluded  that  farmers  economized 
on  their  scarce  resources;  that  is  to  say,  they  were  rela¬ 
tively  efficient. 

3 

A  recent  study  by  Singh  in  Eastern  Uttar  Pradesh, 
India,  for  the  period  of  1967-68,  also  investigated 

of  Technological  Change  in  the  Pastoral  Zone,"  Review  of 
Marketing  and  Agricultural  Economics,  Volume  4  5(4)  , 

(December  1977):  159-165. 

^G.S.  Saini,  "Resource  Use  Efficiency  in  Agriculture," 
Indian  Journal  of  Agricultural  Economics,  Volume  24(2), 
(April-June  1969):  1-18. 

2 

W.D.  Hopper,  "Allocation  Efficiency  in  a  Tradi¬ 
tional  Indian  Agriculture,"  Journal  of  Farm  Economics, 

Volume  7(3)  ,  (August  1965)  :  611-623  . 

2 

J.P.  Singh,  "Resource  Use,  Farm  Size  and  Return  to 
Scale  in  a  Backward  Agriculture,"  Indian  Journal  of  Agricul- 
tural  Economics,  Volume  20(2),  (April-June  1975):  32-46. 


. 


resource  efficiency  and,  again,  this  report  indicates  that 
farmers  have  been  allocating  their  resources  relatively 
efficiently,  except  for  land  which  was  underutilized.  He 
argues,  however,  that  this  may  be  due  to  economic  and  tech¬ 
nical  uncertainty  regarding  the  weather,  prices  and  inac¬ 
curate  knowledge  of  production  relationships.  Similarly, 
Mellor1 2  has  argued  that  "...the  variation  among  farmers  in 
resource  use  may  simply  reflect  substantial  variation  in  the 
costs  and  returns  to  resources  and  perhaps  inefficiency  in 
the  working  of  factor  markets  rather  than  inefficiency  in 
the  internal  organization  of  farms."  He  also  points  out 
that  the  study  of  efficiency  in  resource  allocation  is 
based  upon  assumptions  concerning  factor  costs,  output 
prices  and  productivity,  which  are  highly  variable  and  dif¬ 
ficult  to  determine.  This  is  particularly  true  of  the  cost 
of  labor  in  traditional  agriculture,  which  is  largely  deter¬ 
mined  by  the  subjective  judgement  of  peasant  farmers. 

Return  to  Scale 

Information  on  returns  to  scale  for  HYV  versus  HHYV 
is  somewhat  more  limited.  Srivastava,  Nagadevara  and  Heady1 
used  cross-sectional  data  for  Punjab  in  1967-68  and  Uttar 

1 j . W .  Mellor,  "Production  Economics  and  the  Modern¬ 
ization  of  Traditional  Agricultures,"  The  Australian  Journal 
of  Agricultural  Economics,  Volume  13(1),  (June  1969):  27. 

2U.K.  Srivastava,  V.  Nagadevara  and  E.O.  Heady, 
"Resource  Productivity,  Returns  to  Scale  and  Farm  Size  in 
Indian  Agriculture:  Some  Recent  Evidence,"  The  Australian 
Journal  of  Agricultural  Economics,  Volume  17(1),  (April 
1973) :  4J-53. 


■ 


Pradesh  in  1966-67  to  test  the  hypotheses  that  constant  re¬ 
turns  to  scale  prevail  and  that  farm  size  is  inversely 
related  to  both  output  and  farm  income  per  hectare.  The 
results  indicated,  however,  decreasing  returns  to  scale 
although  total  inputs  per  hectare  did  vary  inversely  with 
farm  size.  At  the  same  time,  farm  income  per  hectare  was 
directly  related  to  farm  size  in  Uttar  Pradesh  but  inversely 
related  in  Tamil-Nadu. 


Final  Comments 

From  this  brief  review,  the  following  features  should 

be  observed: 

1.  The  green  revolution  does  have  an  affect  on  farm  size. 
Larger  farms  are  encouraged.  However,  some  studies  argue 
that  traditional  agriculture  reflects  constant  returns 
to  scale,  even  after  HYV's  have  been  adopted. 

2.  In  general,  HYV's  have  a  positive  effect  on  farm  income, 
although  this  may  or  may  not  improve  the  regional  farm 
income  distribution. 

3.  There  has  been  a  shift  in  the  production  function  with 
the  introduction  of  the  new  technology  in  traditional 
agriculture.  This  shift  has  been  fairly  neutral,  imply¬ 
ing  an  increase  in  the  use  of  both  capital  and  labor  as 
production  is  expanded. 

4.  Most  of  the  earlier  studies  indicate  that  farmers  have 
used  their  scarce  resources  relatively  efficiently. 

Gross  inefficiencies  are  generally  traced  to  factors 


' 


external  to  the  farm  organization,  e.g.  weather,  price 
variability,  factor  supplies,  etc. 

The  Cobb-Douglas  production  function  has  been  used  in 
most  of  the  agricultural  production  function  studies  in 
LDC ' s  because  it  fairly  accurately  reflects  actual 
input-output  relationships  and  because  it  is  easy  to 
both  estimate  and  interpret. 


APPENDIX  C 


EMPIRICAL  ANALYSIS  OF 
RICE  PRODUCTION  CHARACTERISTICS 


Appendix  C.4.1 

Geometric  Means  of  Particular  Inputs  and  the  Corresponding  Rice  Output,  Study  Area 
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Appendix  C.4.9 

Marginal  Physical  Products  at  Geometric  Mean,  by  Province 

1977-78  and  1978-79 
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Appendix  C.4.10 

Marginal  Value  Products  at  Geometric  Mean 


146 


O  CD 

CD  OO 

in 

CO  CM 

V-  w 

N1  00 

CN 

l  l 

i — 1 

CO 

r-  co 

oo 

oo 

o  r- 

in 

00 

^  uo 

•  oo 

v. 

V.  V. 

w 

00 

o  CO 
i  «H  00 

oo 

—  i — l 

3 


8 


Pm 


m 

00 

oo 

m 


I 

•H 


tJ 


CD 

Cm 


U 

0) 


N 


in 

'S 

"Hi 

S 


rH 

« — 1 

o 

uo 

r^ 

CN 

r> 

CN 

uo  r- 

rH 

o 

O 

rH  r* 

**. 

v. 

uo 

r- 

00 

o  ^ 

o 

oo 

o 

CN 

CO 

OO 

«*. 

1 — 1 

oo 

l 

I — 1 

o 

o 

VD 

00 

o 

ID 

CN 

* 

a 

S 

< 

1 — 1 

o 

uo 

oo 

1 — 1 

o 

OO 

oo 

o 

CN 

1 — 1 

1 

c - 1 

CN 

l 

{■ 

ID 

oo 

o 

r-'- 

oo 

OO 

O 

oo 

o 

r- 

in 

r- 

UO 

r~ 

CO 

GO 

00 

ao 

v» 

V 

V. 

V. 

«H 

rH 

uo 

CO 

CN 

o 

rH 

r- 

CN 

r-~ 

00 

ro 

00 

oo 

i — 1 

CN 

o 

id 

4 

ro 

CN 
< — l 


t"  O 

in  i—i 

OO 

^  o 

OO  001 

OO 

O  CN 

r-  rH 

O  1 

V.  V 

*■  1 

in  cn 

i — 1  CN 

CO  I 

cn  r- 

rH  00 

oo 

onj  in 

rH  rH 

CN 

CD 

8 

•H 

8 


a 


Notes:  NHYV  =  Non  High  Yielding  Varieties 
HYV  =  High  Yielding  Varieties 


. 

Appendix  C.4.11 

Ratios  of  Marginal  Value  Product  to  Acquisition  Cost 


147 


8  g 

■H  v 


& 

3 


Eh 


■H 

4C 

4C 

4c  — 

* 

i — 1 

*  e--  cn 

CM  H 

co  in 

CM 

•H 

5h 

CM 

H  00 

O  H 

O 

-P 

CD' 

c  e 

•  « 

«  • 

a 

U 

CD 

Eh 

N 

LO  rH 

H  H1 

i — 1  — 

t 

00  CM 

i? 

CD 

•H 

I 


u 

1 


<D 

U 

C 

1 

ft 


* 

id  in  vr  oo 

00  CM  CM  ID 


•^r 

I 


cm  co 

—  I. 


* 

* 

_ *  H 

ID 

r- 

o  in 

• — I 

CM 

in 

lO 

H 

CN 

LO 

r-  uo 

in 

CO 

• 

• 

c  * 

9 

«  4 

4 

0 

9 

CM 

i — i 

oo 

o 

CO  00 

o 

Ch 

o 

H 

s — 

1 — 1 

1  CO 

CM 

rH 

rH 

cn 

C  _ 

^  CM 
CO  CO 
•  * 
LO  CO 
I — i 


o 

CM 


CO 

c  — 
o  cn 
cm  in 

4  4 

H  O 


* 

*  H 
CM  O 
<y\  CM 

*  c 
Ch 

l 


* 

4:  — 
CM  CO 
CO  CO 
•  • 

o  o 

I 


4;  , _ _  4;  „ 

CM  Q>  VD  M1 
O  i — i  H  (TV 

•  •  «  # 

H  H1  O 


s 


r-  io  co  r-- 
vd  co  co  id 


H  O 


co  o 

I  — 


4c  ^ 
H  U0 
CO  rH 

<  « 
o  o 

l 


r-  r"  ro  in 

<T\  ^  co  CM 

*»  #  e  « 

■ — i  o  f  i — i 


00 

r- 

l 

e'¬ 

en 


O' i 

r- 

I 

oo 

Ol 


CO 

l 

CTi 


O'! 

r- 

I 

co 

e'¬ 

en 


CO 

r- 

l 

r» 

CT1 


& 


4;  Jr  , _ _ 

id  o  ID 

i — I  H1  ["'■'  eo 

■  •  «  t 

O  i — I  M* 

rH  '“'rH  rH 


s 


in  m 
in  vo 

4  4 

CM  i — 1 


-K 

r—  4C 

4: 

, — „ 

4: 

. _ _ 

* 

4: 

4c 

CM 

VD  O 

CO 

VD 

CM 

00 

CO 

CM 

i — | 

O 

1 - 1 

r- 

LO 

00 

H  Cn 

in 

CTi 

UO 

cn 

CM 

r- 

ro 

00 

co 

CM 

rH 

0 

0  • 

4 

• 

a 

0 

« 

V 

« 

• 

9 

• 

• 

I - 1 

o  co 

o 

rH 

o 

o 

rH 

o 

CM 

1 - 1 

CM 

o 

cn 

C" 

l 

00 

e'¬ 

en 


Notes:  *  =  significantly  different  fran  unity  at  the  one  percent  level. 

**  =  significantly  different  from  unity  at  the  five  percent  level, 
ns  =  not  significantly  different  frcm  unity. 


Appendix  C.4.12 

Average  Price  of  Rice  in  the  Provinces  of  Bali,  Nusa  Tenggara  Barat  and 
Nusa  Tenggara  Timur  (in  Rupiahs  per  Quintal) 
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Appendix  C.4.13 
Acquisition  Cost  of  Inputs 
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Appendix  C.4.14 

Return  to  Scale,  by  Varieties,  Provinces  of  Bali,  NTB  and  NTT 

1977-78  and  1978-79 
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